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FOREWORD

Thic report has been prepared by Robert R. Jurick and James F. Bittle, II
of the Digital Cmniputation Division, Directorate of Computation Services, Deputy
for Engineering, Wright-Patterson Air Force Base, Ohio. It consists of informa-

tion necessary to use the RDE69 computer program written for the Plans group
of the Air Force Flight Dynamics Laboratory at Wright-Patterson Air Force
Base, Ohio. This group, charged with development and implementation -f the
program, is comprised of Mr. A. B. Nutt, Mr. J. F. Schmidt, and Lt M. D.
Rusk. The RDE69 programming effort began in August 1967. This report was
submitted by the authors on April 19, 1968.

This technical report has been reviewed and is approved.

CLEM GRABNER, JR.
Digital Computation Division
Directorate of Computation Services
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~ABSTRACT

A formulation and digital computer program is present6d as a management

tool to allocate the budget of a research organization. It has been designed to

meet the specific needs of the Air Force Flight Dynamics Laboratory at Wright-

Patterson Air Force Base, Ohio, but instructions are included to ena? 'e the

program to be used by any research organizations. The value of a specific re-

search task is defined and an optimization technique is employed to maximize the

total value achieved for a given yearly budget constraint of the organization. A

maximum of 250 research tasks may be considered. The program performs a

yearly optimization tor up to live years. It gencrates a number of reports which

indicate the progress of each research task during the given time period and the

effect of this progress on other organizational entities.

t
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VARIABLE NAMES AND SYMBOLS

VARIABLE FORTRAN NAME DESCRIPTION

b. BJ Contribution of task to system j

I

b'. BP Adjusted b. from equations (2a) and
(2b)

b CAVG Average contribution of all tasks to
system j

Bk BPSUM Total system contribution for a given
task

c CJ AFFDL designated weight of system j

Ck COST Cost of resource level k for a given
task including converted engineer costs

CENG CENG Cost of employing one engineer for one
year

CL C LY Confidence level at end of preceding
year

CL k CLNU Confidence level attainable if RL k
funds are used

CLII CLH Confidence level array for years pre-
ceding first year of optimization

CSk CS Contract and support funds used at

R Lk

d AR Ranking factor in value coefficient
equation

D DN Number of tasks in division n
n

ECk EC Contract engineers used at RLk

Elk El In-house engineers used at RLk

g TG Contribution of task tn tech objective Jj

h HK AFFDL designated weight of tech
objective J

R IR Rank of task within its division

RLk NRL Resource level k for a given task
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T-VARIABLE NAMES AND SYMBOLS (CONTID)

VARIABLE FORTRAN NAME DESCRIPTION

RDEk OBJ Value 'oefficlent for RLk

t TBJ, TGK Expected time-to-completion for
systems or tech objective as determined
by AFSC

Tk TGSUM Total tech objective contribution for a
given task

Tk, j TIM Timeliness factor of value coefficient
equation

Yk T8 Time in years for task to reach a con-
fidence level of. 8
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SECTION I

INTROuuCTION

The Research and Development Effectiveness program (RD)E) is designed to

optimize the selection of tasks to be funded in a scientifically oriented organiza-

tion which is constrained to a limited budget. It has been developed to meet the

needs of the Air Force Flight Dynamics Laboratory (AFFDL) at Wright-Patterson

AFB, Ohio; however, this documentation has been prepared to satisfy the interest

shown by private industry and other Air Force agencies.

The problem of objectively allocating applied research resources within a

large laboratory has basically two components: (1) the estimation of the potentia!

value of an advancement in the state of engineering technology; (2) the alternative

ways and costs associated in making this advancement. The research manager's

function is to continually make choices among a large number of ways to spend

resources. He must decide (1) what projects and tasks should be funded; (2) what

rate of funding should apply; (3) whether the effort should be in-house or contract.

Prior to the use of this program the allocation decisions were often the result of

a loose interaction between requirorients based on need, priorities as assigned

by higher headquarters, and notions ot costs and diminishing returns based on

experience.

One often-used methiod of allocating resources is to list the possible projects

in order of priority and thvn to fund each project successively until no more re-

sources are left. T his method often results in low cost projects of relatively low

pricrity being ignored. Such a method has also another fundamental weakness in

that it is ve)'y difficult to say just what level cf funding is enough for any particular

project. Fortunately it is possible to devise criteria for task selection which

intorporate measures of both value and cost. Often it is not casy to develop these

measures of cost and benefit objectively. Furthermore, it is humanly impossible

for one individual to perform simultaneous evaluations of a multitude of competing

projects. Ar2 a nonsimultaneous comparison, for example, may result in the

allocation of resources on something very close to a fiist come , first served

basis.

I'
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Li light of the above problem, in 1962 the r'hief of the Aeromechanics Direc-

torate, Aeronautical Systems Division, assigned Capt. Robert H. Rea, in the

Plans Office, to look into the possible ways that allocations of resources might

t F accomplished. Durlig the course of his studies and investigation, he obtained

the assistance of Lt. Thomas W. Synnott, an instructor in economics in the

Departmez~t of Systems Management, Air Force Institute of Technology. Lt. Synnott

suggested the use of Mathematical Programming as used in Capital BUigeting

Problems, as described in a Doctoral Dissertation ty H. Martin Weingartner.

A linear progrpmming approach was applied, a mathematical model was develop-

ed, and a trial run was made in 1964 - 65 for the FY 65 program. Each sub-

sequent year improvements and changes have been made to the model, input

data, and output formats. Beginning in 1965 (RDE66 program), the M40 linear

programming routine was used in thL 'olutiorn of the allocation problem. In 1968

(RDE69 program) the linear program was abandoned in favor of a simplified

program because, due to severe budgetary limitations, a single crit'- -I variable

expressed in dollars was found to be adequate. The ratio of objective function (or

merit factor) divided by cost in dollars is uscd as a ranking function.

The above, regardless of solution method empioyed, carries the basic ob-

jective of providing a decision aid for the Laboratory Director in utilizing the re-

sources of the Air Force Laboratory in an effective manner.

The remainder of this report is composed of three piits; mathematical

formulation, description of input and output, and a programming guide. Section II

is intended to familiarize the user with the mat*.ematical and logical structure

oi the program. A complete understanding of this section is necessary before

tOe program can be expected to produce meaningful results. In addition, a

thorough knowledge of the formulation is required before changes to the code can

be attempied.

Section III describes in detail the preparation of the input data cards.

Finally, Sectioi IV contains complete program docum'ntation, and is sup-

plied so that .he user may easily tailor the program to his specific needs. In

order that the program be essentially machine independent, the b,'k of the code

is written ii: FORTRAN.

2
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Although this report is intended to be primarily a programmer-user manual,

AnpendLx I is included to show how the input information is obtained from the pro-

ject engineers. "Format I, " which the engineer fills out, is then translated to

AFFDL Form 15 which is the computer input form. Appendix II contains a sample

FORMAT I for task 134702. This task is then used as the example task for all

reports.

3
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SECTION 11

MATHEMATICAL FORMULATION

1. DEFINITIONS OF TERMS

a 1498 WORK UNIT - An individual effort within a task.

o CONFIDENCE LEVEL - A measure of the progress of a task. Its range is

from .2 to . 8 with the effort necessary to achieve each even-tenth being

defined by the task engineer.

* DIVISION - The largest sub-organization of the Flight Dynamics Laboratory.

T'- five divisions of AFFDL are:

(1) Structures

(2) Flight Mechanics

(3) Flight Control

(4) Vehicle Dynamics

(5) Vehicle Equipment

* FACILITY - A test or support fcility such a2 a wind tunnel or digital com-

puter.

" PROJECT - A group of tasks that cover a given technical area within a

technical domain (division).

" RESOURCE LEVEL - A description of the funding level of a task. A task

is funded at resource level one if it receives its requested contract and

support funds. A task is funded at resource level two if it receives the con-

tract and support funds associated with double engineering manpower.

* SYSTEM - An AFSC approved system such as anti-ballistic missile or AMSA.

• TASK - A subdivibion of a project. It is the basic funded element of AFFDL.

*TECHNOLOGICAL OBJECTIVE - An approved goal of a division such as

better instrumentation or improved reliability for a given function.

4
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* VALUE COEFFICIENT - A number associated with each resource level of

each task. It represents the tasks contribution to the overall eflectiveness of

AFFDL at a given resource level.

2. PROBLEM DESCRIPTION

The management problem of obtaining maximum production for a given

capital outlay becomes more complicated when the product is as intangible as

technology. How is maximum technology output measured? How can the prog-

ress of one scientific effort be predicted when it is dependent upon the prog-

ress of many other scientific efforts? What is a basic unit for measuring

technology ?

The organizational structure of AFFDL satisfies the requirement for a

set of basic technology activities. AFFDL is composed of five divisions with

each division responsible for s(.veral exploratory development projects, each

of which is subdivided into a s-t of tasks. The task is the smallest documented

effort element of AFFDL that receives a defined budget and, therefore, it be-

comes the basic element of the optimization problem. The input to any task is

dollars -nd manpower, and the cutput is the value of the attainment of its de-

fined technological objective in a timely manner.

The value associated with a given task at a given time is dependent upon its

support of officially defined Air Force Systems Command (AFSC) proposed

systems or subsystems and technological objectives. The value of a task is

also dependent upon the present state-of-the-art in its technical area and its

predicted rate of progress. The total value of the AFFDL program is the sum

of the values of its individual tasks. Because the budget is limited, it must

be dividecd among the tasks in such a way as to maximize the total value of the

AFFDL program.

The cost-effectiveness of a task is defined as the ratio of value received

to money spent. Three choices of funding are possible for each task; (1) funds

requested by task engineers, (2) funds necessary to perform the task with twice

the requested manpower, and (3) no funds. Choices I and 2 are called resource

I
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levels I and 2, respectively. The optimal allocation of funds is determined by

first choosing the most cost-effective resource level for each task, then ranking

all task" according to cost-effectiveness, and, finally, funding tasks in order of

decreasl!-, cte*t-effectiveness until the budget is expended. This process is con-

tinued for five years with the state-of-the-art of each task at the beginning of

each year depending upon the funding level for the preceding year. This process

is shown in Figure 1.

The following reports are generated by the program:

*& Input data listing

* Input error listing

* System support versus task matrix

* Adjusted system support versus task matrix

* Technological objective versus task matrix

* Limited war support versus task matrix

* 1498 associated work units, listed by task

* Cost-effectiveness ranking (Priority List) for each year

* Project summary for each year (Annual Report)

* Five year project summary (Final Report)

* List of tasks not selectece for five years

. Technological objective and system support profiles

* I-acility utilization report

Examples of the reports are presented in Section III.

The first seven reports are wi Itten prior to the optimization phase and

therefore are not dependent upon the results of the task funding procedure. The

limited war data and the 14 '8 associated work units are not used in calculations

within the program. The facilities used by s given task are neglected in determin-

ing its cost-effectiveness. The facilit. itilization report is used as an aid in pre-

dicting the facility requirements generated by the optimal selection of the tasks.

The term "optimal selection" usually signifies a linear programming ap-

proach to solving the budget allocation problem. This problem can indeed be

structured as a linear programming problem with the simplication, however,

6
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Figure 1. RDE zi lwDiga
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of having only one constraint, money. The existence of only one cons4 -aint elimi-

nates the need for the commonly used Simplex algorithm and allows selections to
be made on the critev'ia of highest ratio of objective coefficient (value) to row

coefficient (cost).

Earlier versions of this program did employ the Simplex algorithm to solve

the problem because exploratory development laboratory manpower was consider-

ed a constraint. This constraint, however, ha. been eliminated because of the

realistic assumption that, if a manpower limit has been met before the lab-

oracory' s budget has been expended, the surplus funds can be used to employ

more personnel.

8
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3. SYSTEM FLOW DIAGRAM
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4. DESCRIPTION OF ROUTINES

a. EDIT Routine

This routine reads in the following data for ea-:. task:

e Division number

& Project number

* Task number

0 Subtask number

Task engineer's name, office symbol, and telephone extension

0 Project engineer's name

* Limited war support data including degree of support to limited war, special

air warfare, interdiction, close air support, and logistics.

* Ranking of task within the division

* Task title

* Confidence levels achieved during preceding four years

* Contract and support funds used during preceding four years

* Contract and support tInds requested for present year for both resource

levels

" Contract engineers and in-house engineers requested for present y'ear for

both resource levels

* Identification number of each technological objective supported by this task

and the percent of the total task effort tlt directly affects the completion, of

that technological objective

" !dentification number of each system supported by tV'is task and the percent

of the total task effort that directly affects the progress of that systeni

* 1498 associated work units

* Amount of contract and support funds and engineering rianpower necessar'

to achieve each confidence level

* Identification number of each facility used to achieve each confidenc, level

and the. ,quired number of occupancy hours

12
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Most of this data is not operated upon in EDIT since the primary purpose of

this routine is to eliminate data input errors. In addition to making several se-

(uence checks to assure that all the data for each task is in its proper order, the

following error checks are made:

" Division number too large

* Division ranking exceeds numbcr of tasks within the division (This requires

that the number of tasks per division be available as part of the program)

* Confidence level less tian .2 or greater than . 8

" Illegal system idtontification number

* System support greater than 1O0,

* Illegal technological objective identificati i number

* Technological objective support greater than 1Io,,

* Total ,ngineers less than . 3 for resource level one

* Total engineers for resource level two greater than double the total engineers

for resource level one

* Total engineers for resourco level two les n total engieers for resource

,evel one

" Illegil facility code (This requires that a list of all facility codes be avail-

able as part of the program)

" Zero occupancy hours needed for a given facility

* Non-7ero occupancy hours associated with no facility

• Confidence level data not Ki% en in steps of .1

Manipulation of the data only occurs when the confidence level of a task for

I .k is not an even tenth. The confidence level calculating routine C L.N U requires

the cost to go from one even tenth to the next largest even tenth. Therefore, in

the case of a task not starting at an t-ven tenth, the .niven data must be extrapolated

in the following manner.

Let CL(4) be the non-even tenth confidtnce level fhr 196s and CAS be the

contrav't plus tuppurt funds needed to achieve the next irgest even-tenth (on-Sr 1

fidence level CLA. Letting N rcprk sent the largest integer x, C IA is
L
I

A
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equal to . [ 10. CLH(4) I . 1, and therefore the cost to go frcm CLA - . 1 to
.I CAS

CLA is CA The engineer dam to go from CLH(4) to CLA must alsoCIA -CLH(4)

.1
be multiplied by A - CLH(4) to dete-mine the number of engineers needed

togofrom CLA - .1 toCLA.

b. EXEC Routine

The function of the executive routirie is to:

1. Read in thebudget constraints, number of years, and the logical vari-

ables which control report generation and resources level ceilings.

2. Perform necessary tape positioning functions.

3. Control iteration on multi-year passes.

c. INrT Routine

This routine reads in the edited input and writes out the limited war versus

task matrix and the system support versus task matrix including the row aver-

agus. These averages are the sum of the system contributions for a given task

divided by tb iumber of systems supported by that task. The cciumn totals and

averages are also printed. The column total for a given system is the sum of

the contributionq for all tasks that support that system. The coumn average for

a given system is the sum of the contributions divided by the number of tasks

that support that system. These column averages are retained and become input

to the BJP routine.

Since the only constraint to the optimization problem is money, ail costs

associated with a given task are adjusted to include the costs of the contract

and in-house engineers. The equation used for this process is:

Ck = CS + CENG (EC k EEI) (I)

14
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where

k is the resource level

CSV is contract and support dollars

EC k is contract engineers

EIk is in-house engineers

and

CENG is the cost of employing one engineer for one year. This coat is

currently set at $12.7 (Note that all costs are expressed in thousands of

dollars).

d. BJP Routine.

The input for this routine is the edited task data and the average contribu-

tion for each system. The output is the 1498 associated work unit list, the ad-

justed system support versus task matrix, and the technological objective sup-

port versus task matrix including row averages.

The adjusted system contributions are determined by the following equation:

if b. <- " b'. = b. (2a)

if b > b = b, [I+ 2.5(b. -b. (2b)I i i I.I J

where

b. is the original system contributionJ

b' is the adjusted system contributionJ

and

b. is the average system contribution for all tasks.3

This adjustment has the effect of increasing the contributions to a system for

those tasks whose support is greater than the average. In most cases the aver-

age contribution for a task is higher than its unadjusted average on the system

support matrix; it cannot be lower.

e. SMLP Routine

SMLP, the "simulated linear programming" routine, is the central sub-

program of the system. A thorough understanding of this routine is necessary

15
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for the successful implementation of the RDE program, The major requirement

of this program (solving for the optimal allocation of funds) can be described as

a linear programming problem with the variables being the resource levels of

the different tasks. The constraint equation of this problem is the inequality re-

quiring that the sum of the costs of the selected tasks does not exceed the labora-

tory's budget; the objective function is the linear functional representing the sum

of the values of the resource levels of each selected task. Since there is only one

constraint equation, and since the variables can only be I or 0, representing fund-

ed or not funded, the iterative Simplex method of solving linear programming

problems can be replaced by the more direct approach of considering the ratio

of value to cost for each resource level of each task.

RDEk' the value of resource level k for a given task, is determined by the

following equation:

RDE = CLck-CL ( d -8+ Tr3CL k-C
Rk - Ct I- d k + k ) 3

where CL is the present confidence level of the task

CLIk is the confidence level achieved if the task is funded at RLk

d is the ranking factor

Bk is the total system contribution

and Tk is the total te 'mological objection contribution

The confidencep level, CL, for the first year of a five-year problem is given

as input data. The confidence level for each succeeding year remains at CL if

the task is not selected, or becomes the CL' of the preceding year if resource

level k is selected. The projected confidence level, Cl, is uetermined by

linear interpolation of the cost versus confidence level function derived from the

input data.

Let xm represent a confidence level of. I • m where m 2... 8 and let

zm represent the cumulative cost to reach xm starting at CL. Then if C k' the

16
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resource level k funds, is contained in the interval, Zm < Ck< Zm+l, the pro-

jected confidence level, CL'k, can be determined by the following equation:

Xm+ 0.1 k - Zm (4a)

If, however, Ck zm where Xm_ CL < xm , the following equation must be

used:

CL'k CLe(Xm-CL) Ck (4b)Zm

The follv.,ing input data will be used to determine a cost versus confidence level

graph (Figure 2) and as sample data to clarify some of the equationE.

CONFIDENCE LEVEL COSTS TO ACHIEVE

.3 10
C 1 = 13 .4 0

C2 = 25 .5 20

.6 20

.7 0

.8 5

60
zo

z 6  z 7 50

0
o 40

> z 30 RL2 FUNDS

J 2020 /RLI FUNDS

Z) Z z 10-
0)3 4

2 0.2 0.3 0.4 0.5 0.7 0.8

I x x K .
2 3 4 5 6 

Figure 2. Cost versus Confidence Level Graph
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Using the above sample data, CL'1 for the first year can be calculated from

(4a) as follows:

CL' z x + 0.1 x 1 4 0.4 + 0.1 3-10
4 - Z 4  30-10

= 0.4 + 0.1 -1K = 0.415 = 0.41*

20

and if resource level 1 were selected for the first year, CLI2 for the second year

is:

C2 - z 5  25- 18
CL 2' = x5 + 0.1 C = 0.5 + 0.1 K 28

z 6 - z 5 38- i8

= 0.535 0.53*

Note thatz .41 x20= 18 andz z +20 = 38
5 .1 6 5

The ranking factor d is used Lo adjust the total system contribution of a task

according to its relative importance with respect to the other tasks of that division.

The equation for determining d is:
2

d = e- 037 (5)

w here R --R I
D n-

e - 2. 71828...

R Is the ranking of the task within the division

and D is the number of tasks in division n.
n

Note that d ranges from 1.37 for R - I (the most important task) to +- .37e
.367 +. 37 --. 737 for R = D (the least important task).

The total system contribution, Bk, Is calculated by the following equation:

b' T (6)

where b' is the adjusted contribution of this task to system j

c Is the weight of system J as determined by AFFDL

* CLtk is always truncated to the nearest hundredth because any smaller incre-

ment has no useful meaning.

18
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and Tk, is the timeliL qs factor for resource level k with respect to

system j.

Tk j is dependent upon the ratio of Yk tot where yk is the number o! years

of resource level k funding required to reach a confidenice level of .8 and ti is

the required progress rate from system j. Actually, t. is the expected time-to-

complet',-n for system j as determined by Hq AFSC. The ratio then defines
T kj as follows:

If -
<- 0.5, Tk= 2'

tj tj

Yk
If 1.5 < - < 1.5, T

t j ~ k,j(7

If 1.5 < !- < 2.0, T = 4- 2 -
k 'tj

If 2.0 < kT k,J

This is shown graphically by Figure 3.

1.0-

0.8 I

0.4 I

0.2
0 .

0.5 1.0 1.5 2.0

Yk

Figure 3. Timeliness Function Graph

The purpose of this function is to devalue those tasks whih will be completed

too early or to late to aid the development of the system. yk is determined by

first calculating the confidence level achieved when the task is funded at resource

level k for the fiist year. If CL'k < 0.8, CL becomes CL'k and a new CL'k is

calculated by again funding the task at resource level k, Thie procedure con-

tinues until CL' k exceeds 0. 8. The number of years that are required to reach
.8 in this manner is Yk' (Fractional years are considered who,' years).
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For example, using the data of Figure 2, y1 and y2 can be determined as

follows:

YEAR CL 1  CL 2  Therefore, y = 5 and y 2 =3.

1969 Then, for t -3,
TI,6 = 4-2 " J: and

1970 .41 .47 T2,6: I.

1971 .47 .59

1972 .53 .8+

1973 .59

1974 .8+

The total technological objective contribution is calculated by the following

equation:

Tk g ' hi Tki (8)

where g is the contribution of this task to technological objective J

h is the weight of technological objective j as determined by AFFDL

and Tkj is the timeliness factor for resource level k with respect to

technological objective J. Tk,j is calculated in the same manner as the timeliness

factor for systems. This requires that the progress rate for each technological

objective be given.

After the two objective coefficients, RDE and RDE have been calculated,

the maximum ratio of RDEk is determined. * The re'ource level k giving thisCk
maximum is then the most cost-effective resource level for this task. After the

most coot-effective resource level is determined for every task, the cost-effec-

ti' -ness ratios are arranged in desce.'ding order. The tasks are then funded in

this order until the entire laboratory budget is expended. If, after r tasks are

funded, the cost of the (r + 1) st task is greater than the remaining budget, the

(r + 1) st task is not funded.** The confidence 'evels of the funded tasks are up-

dated to the CL'k associated with the selected resource level. After the selections

*IfCL'k > .8, Ck becomes 10. (.8 - CL) • Ck -

•* It is possible to continue to search the list for a task whose required funds are
less than the remaining budget. This is not done by this routine and therefore the
above set of selections is not truly optimal unless, of course, no task can Le found
in the remaining list whose required funds are less than the remining budget.
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are made and confidence levels updated, this routine writes out tue Priority List

and the project summary (Annual Report) for the year being considered.

f. FNAL Routine

This routine is used if more than one year is being optimized. It Is entered

after the budgets for all years have been optimally allocated. The regults of these

optimizations and the edited input is used to construct a history of each task for

the time period under consideration. A maximum time period of five years is

allowed. Any task not selected during this time period is added to the list of

"tasks not selected for any year." This routine also writes the system and tech-

nological objective profiles. These profiles show the progress of those tasks

that support each system or technological objective at a level > . 7.

As the final report for each task is being written, the facility-utilization In-

put data is interrogated to determine the number of facility occupancy hours used

by each task during cav year. A task is charged for using a facility during the

year it reaches the confidence level associated with that facility. If the confidence

level of a task is increased by more than . 1 during a year, the number of facility

occupancy hours used is the sum of the hours associated with the confidence level

6ained. This is illustrated by the following sample case. If the input data for a

task includes:

FACILITY OCCUPANCY FACILITY OCCUPANCY

L CODE HOURS CODE HOURS

.3 1000 15 2000 24
4 3000 30 3005 12

.5 3000 15

.6 2C00 40 3005 24

.7 1000 120 2000 50

8 2000 20 3000 12

and if the tnsk higtory is:

1968 1969 1970 1971 1972 197:1
a.28 ~ .46 .52 .73.7
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then the facility utilization is:

FACILITY 1969 1970 1971 1972 1973
cor F

1000 15 0 0 120 0

2000 24 0 0 90 0

3000 30 0 15 0 0

3005 12 0 0 24 0

g. FACT Routine

The main function of this routine is to match the facility codes with the

facility titles and to determine the total yearly usage of each facility. The input

to this routine is the sorted facility data from FNAL and the list of all facility

titles. The output is the facility utilization report.

L. APPLICATIONS AND LIMITATIONS

This program, as written, is constrained to the structure of AFFDL; hence

emphasis has been on a consistent and well-defined program structure. Obvious-

ly, most organizations will not have five divisions and their hierarchal arrange-

ment will be more or less than the three levels (division, project, task) assumed

by this program. This type of organizational difference, however, is not too

critical since the determination of the value coefficient (except for the AR factor)

and the allocation of funds are not affected by the organizational structure. It

is, therefore, possible for an organization with more or less than five divisions

to redefine these divisions to give exactly five distinct groups. This may not ul-

ways be desirable, but when it is, it eliminates the time and effort needed to

modify the program. Likewise, if the organization has more than three hierarchal

levels, it may be possible to define a task in a manner that includes more than

one lower level. AFFDL accomplishes this by defining more than one subtask for

the same task.

The system and technological objective contribution terms of the value coef-

ficient may seem to be Air Force dependent. There is no reason, however, to

preclude these being used to represent items such as company goals or products
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manufactured. As an example, tor an activity representing the development of

a very efficient distillation proc-ss for a chemical company, the g. terms could

represent the contribution of this process to the manufacturing of each of the

company's products and the h. terms could represent the importance of each of3
t'iese products to the overall company development.

A possible future revision is the increase of the number of resource levels.

Programming-wise, it is a minor change and could be implemented within a few

days. The added resource levels would result from interpolating the linear func-

tionderived from the two points RL1 and RL2, i.e., RL1. I resources would be

RL1 resources plus . 1 of the resources between RL1 and RU. The advantage of

having additional resource levels would be an increase in the completed overall

effectiveness of the lab and a more flexible funding approach for each task. The

disadvantage, however, of this approach lies in the assumption that the function

formed by the two resource levels is linear and not step-wise continuous as is

probably the case. Related to this disadvantage is the task engineer's confusion

and lack of confidence in the program caused by his being asked to perform his

activity at a budgetary and manpower level that he had not presented to the program.

Our experience has shown that better task engineer cooperation has been achieved

by keeping the number of funding levels at a minimum and, therefore the

alternative of additional resource levels has not, as yet, been implemented.

The "facility-utilization" data in no way affects the optimal allocation of re-

sources. This may not be a re-listic assumption, and, particularly if a facility is

being used beyond its capacity, it may be desirable to constrain its use. One

method of doing this would be the non-funding of tasks using this facility once

its capacity is met, assuming, that funding is done by ranking on the priority

list. This would eliminate over-usage but would result in a suboptimal allocation

since the linear-programming problem would now have two constraints, thereby

requiring an iterative L. P. solver. If the disadvantage of using a large L. P.

algorithm is more attractive than the disadvantage of exceeding facility capacities,

it is then suggested that all facility constraints be considered in the L. P. program

and activities representing the construL,!-n of new facilities be added.

The program as written will only optimize for up to five years. This limit of

five years may be increased indefinitely since the iterative process is independent
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of the number of years to be optimized. The only modifications required in the

program would be to change the storage allocation of some of tue variables and to

revise the FINAL REPORT, FACILITY REPORT, and the PROFILES. Before

the decision to increase the number of years is made, however, it must be noted

that any allocation beyond the first year is suboptimal since it does not consider

those tasks that may originate during the following year. Particuhirly, during

the later years, it is possible to have an excess of lunds since many task.F may

have already reached . 8 in preceding years. One solution to this problem is to

hive the budget decrease by a given percent each year. This is equivalent to

assuming that each year the newly proposed tasks will require a given percentage

of the budget. It should also be noted that the overall effectiveness of the laboratory

for five years is larger when all five years are considered simultaneously than

when each year is considered separately, even though the effectiveness of in-

dividual years may be lower. The problem of considering all five years simul-

taneously is quite complicated, however, and would again require a large-scale

L.P. solver.

L! it to desirable to negate the influence of the AR factor in the objective coef-

ficient, the easiest approach would be to use the same AR number for every task.

If, however, modifications have to bu made to the program, the easiest solution

would be to eliminate the AR factor from the value coefficient equation. The
1

value coefficient also contains the term 1 This dividing of the value coefficient

by the present c-mfidence level has the effect of heavily weighting those tasks with

low -,onfldence levels. This is done to emphasize starting tasks over tasks nearing

completion and is consistent with the philosophy of the Air Force Flight l)Tamics
I

Laboratory. If, however, this emphasis is not desirable, the -C term should

be deleted from the value coefficient equation.

The assumption of constant resource level funds and manpower for all five

years leads to somewhat biased results in favor of those tasks which have rather

constant resource requiremena to reach each confidence level. In particular,

those tasks which require very little funds to reach all but one confidence level

and large funds to achieve the remaining confidence level may never get selected.

This is caused by their RL1 and RI2 funds not being adequate for them to reach

.8 in time to get credit for the eystems and technological objectives supported.
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The director of this type of task may also be embarrassed by being selected at a

resource level for one year which (from his cost versus confidence level fur'ctlon)

indicates that he should be able to increase his confidence level by up to . 4 when,

in fact, other nonmonetary constraints exist that limit his progress to an increase

of at most . 1. A possible future revision to the program that may solve this prob-

lem is for the engineer to replace his RL2 data by the maximum confidence level

he can achieve each year. RL2 could then be the resources needed to reach this

given confidence level.

When this program is used for the first time, tiere may be a tendency for the

task engineer, or bis equivalent if a different organization structire exists, to

'heat the sysrem" to assure funding. This can easily be done by overestimating

the progre,?s attaiaable from his requested resources). This manipulatior of the

data can be discouraged by carcful examination by the engineer-s supervisoi ° and

by reference to the historical data. An interesting addition to the program could

be the identification of those tasks whose predicted progress is inconsistent with

thcir historical data.
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SECTION II

INPUf -OUTPUT DESCRIPTION

1. INPUT FORMAT

The input form is Fhown in Figure 4. There is a maximum of 12 cards per

task. Colurnnrw 1 - 8 of every card contains the variable ITASK; column 78 of

every card is onpuk; and columns 79 - 80 of every card contains the card se-

'tul ice number.

Each card will be described separately with the descriptors in the MODE

column defined as 'I' for integer, 'R' for real number, and 'A' for alphanumeric

data. AU real numbers must either cortain a decimal point or be r1' ht-justified

if a decimal point is n" used. All monetary input is inthousands of dollars. Card

1 contains:

COLUMN VARIAB]LE MODE DESCRIPTION

I - 8 rTASK I Task number, muv4 be in-
teger >,100,006

9 - 29 NAMT (1,... ,4) A Task engineer's name, pref-
erably with last name first.

3 IDV I Division number, must be
<_ 5, -hecked by EDIT

31 - 35 ISYM A Office symbol

26 - 40 LEXT A Telephone extension

41 - 64 NAMP (1,..., 4) A Project engineer's name,
&gain with lasi name first

65 - Cq LIM(1) A Percent of task's effort sup-
porting limited war

67 - 68 LIM(2) A Percent of task's effort sup-
po-ting special air warfare

6q - 70 LIM(3) A Indicator denoting a signifi-
cant contribution to the Air
iLorce's performance of its
classical role of interdiction.
'XX' indicates contribution;
blank indicates no contribution
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COLUMN VARIABLE MODE DESCRIPTION

71 - 72 LiM(4) A 'XX' or blank, denoting con-
tribution to close air support

73 - 74 LIM(5) A 'XX' or blank, denoting con-

tribution to logistics

75 Blank

76 - 77 AR R Rank of task within division.
91" represents the most im-
portant task. EDIT checks the
rank to assure that it does
not exceed the number of tasks
within its division.

78 Blank

79 - 80 IC 1 '01' representing the first
card for this task. Checked
by EDIT.

Card 2 contains:

9 - 54 ITITLE (1,...., 8) A Task title containing up to
46 characters

55 - 59 Blank

66 - 63 CS(1) R Contract plus support funds
requested at RL1 for 1969

64 - 67 CS(2) R Contract plus support funds

requested at RL2 for 1969

68 - 69 Blank

70 - 72 CLH(1) R Coifidencc jevel of this task
at end of FY 1965 (must be
< .8)

73 Blank

74 - 77 CSH(1) R Contract plus support funds
used in 1965

78 Blank

79 - 80 IC 1 '(2'
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COLUMN VARIABLE MODE DESCRIPTION

Card 3 contains:

9 Blank

10 - 54 IT (1, ... , 15) Identification numbers of
technological objectives sup-
ported by this task. Use
three columns for each T. O.
Use leading zeroes. Example:
7 should be written as 007

55- 59 Blank

60 - 63 EC(1) R Contract engineers requested
at RL1 for FY 1969

64 - 67 EC(2) R Contract engineers requested
at RL2 for FY 1969

68- 69 Blank

70 - 72 CLH(2) R Confidence level of this task
at end of FY 1969

73 Blank

74 - 77 CSH(2) R Contract plus support funds
used in FY 193S

78 Blank

79 - 80 IC '03'

Card 4 contains:

9 Blank

10 - 54 T (1,..., 15) R Percent of taskt ' effort that
supports the T.O. 's directly
above these columns. Use
three columns for each T.O.
supported. Entry must con-
tain decimal point and be
<_ 1.

55 - 59 Blank

60 - 63 EI(1) R In-house engineers requested
at RLI for FY 1969
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CO LUMN VARIABLE MODE DESCRIPTION

64 - 67 EI(2) R In-house engineers requested
at RL2 for FY 1969

68 - 69 Blank

70 - 72 CLH(3) R Confidence level of this task
at end of FY 1967

73 Blaik

74 - 77 CSH(3) R Contract plus support funds
used in FY 1967

78 Blank

79- 80 IC 1 '04'

Card 5 contains:

9 Blank

10 - 39 IS (1,..... 15) 1 Identification numbers of all
sysbems supported by this
task. Use two columns for
each system. Use leading
zeroes.

40 - 69 Blank

70 - 72 CLH(4) R Confidence level of this task
at i of FY 1968

73 Blank

74 - 77 CSH(4) R Contract rlus support funds
use- ii FY 1968

78 Blank

79 - 80 IC 1 '05'

Card 6 contains:

9 Blank

10 - 39 S (1..., 15) R Percent of task's effort that
supports the systems directly
abc, these columns. Use two
columns for each system sup-
ported. Entry must contain
decimal point and be less than 1.
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COLUMN VARIABLE MODE DESCRIPTION

40 - 69 RWU (1,..., 10) I 1498 related work units. Use
three columns per unit. Use
leading zeroes

70 - 78 Blank

79 - 80 IC '06'

Card 7 contains:

9 Blank

10 - Li CL R Base confidence level of the
confidence level vers'is cost
curv,.. It is the first even
tenth greater than CLH (4).
Column 10 must contain a
decimal point. .3 ! CL S . 8

12 - 16 CAS R Contract plus support funds
necessary to reach CL from
CLH (4)

17 - 21 ENC R Contract engineers needed
to reach CL from CLH (4)

22 - 26 ENI R In-house engineers needed t,)
reach CL from CLH (4)

27 - 30 IFAC (1) 1 Identification number of one
of the facilities needed to
reach CL from CLH (4)

31 - 34 OCC (1) R Number of hours of use of
facility IFAC (1) needed to
reach C L from C LH (4).
Fractional hours not consider-
ed.

35 - 42 IFAC(2), OCC(2) I,R Same as 27 - 34

43 - 50 IFAC(3), OCC(3) I,R Same as 27 - 34

51 - 58 IFAC(4), OCC(4) 1,R Same as 27 - 34

59 - 66 IFAC(5), OCC(5) I,R Same as 27 - 34

67 - 74 IFAC(6), OCC(6) I,R Same 9o 27 - 34

75 - 78 Blank

79 - 80 IC 1 '07'
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Cards 8 - 12 have the same format as card 7 with the exception that CL now

is the previous CL + . 1 and all the resources (CAS, ENC, ENI) and facilities

represent the requirements of going from the previous CL to the present CL. If

CL is .8, no mire cards should follow for this task.

The set of up to twelve cards per task is read into tne EDLi routine. This

data must be preceded by a card containing, in columns 1 through 5, the total

number of tasks. This number is used as a check to guarantee that the data for

all tasks has been read in. A maximum of 250 tasks may be considered. The out-

put from EDIT is the master file which is input to the INIT routine. The follow-

ing two control cards are required as input to the EXEC routine (refer to System

Flow Diagram, Section 1.3). Card I contains:

COLUMN VARIABLE MODE DESCRIPTION

I - 5 DOFAC L* IT' if facility report is to be
written. 'F' otherwise.

6 10 DOREP L 'T' if the system support
matrix, the adjusted system
support matrix, the tech-
nological objective matrix,
the limited war matrix, and
1498 associated work unit list

are to be written.

11 - 15 DOPRO L 'T' if technological objective
and system profiles are to be
written

16 - 20 DORLI L 'T' if resource level 1 can
only be used

21 - 25 FX)RL2 L 'T' if resource level 2 can
only be used

Card 2 contains:

I - 5 LASTY I Number of years to run pro-
gran,. Must be ! 5

6 - 15 BUDG(1) R First year budget

16 - 25 BU DG(2) R Second year budget

26 - :35 BUDG(3) H Third year budget
:36 - 45 BDG(4) R Fourth year budget

46 - 55 BUDG(5) H Fifth year budget

* L denotes logical variable

i3
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2. PROGRAM CONSTANTS

The following information, although in data statements within the program,

is peculiar to the Air Force Flight Dynamics Laboratory and, therefore, should

be considered as input data. The defining routines for this data are in parentheses.

" List of valid facility codes (EDIT)

" Number of tasks within each division (EDIT, INIT)

* Specified times-to-completion for systems and technological objectives
(BLOCK DATA)

* Designated weights of systems and technological objectives (BJP)

* Cost of one engineer for one year (BLOCK DATA)

* Project titles (BLOCK I7ATA)

* Division titles (SMLP)

* Facility grouping titles (FACT)

In addition to the above information, the titles for each facility are read in

by the FACT routine under an (14, 9A6, A2) format. Columns 1 - 4 of each card

contain the facility code and columns 5 - 60 contain the facility title.

33
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ROE 1969 GK VERSUS 75SK MATRIX PT1 19

TECH ORJS

TASK 1I I I I I I 1 1 2 ? 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 S 5 5 5

1 2 3 4 5 6 7- 90 1 2 34 56 78 9 0 12 34 S56 8 90 1 2 34 56 7 8 9012 34 56 78 90 1 234 56

13470200 .9.1 .0.8. .9. .9.9. .9.8. .9. .... . . ..... .. .. . . .. . . . . . . . . . . . . . . . . .....

1J470300 .0.9. .9 .... ... .. 8.8.8. . .. . . .. . . . .... . . . . . . . . . . . . . . .. . .4. . . . . . . . ..

13470400 .,).0. .9.7. *9.9.9.9....... .... 9..........................................
13610200...................................................................................13670201 .')*. . . . . . . . . .6 .ct .. ., ,. . , . . . . . . . . . . . . . . . . . .. . . . . . . . , . . . , . . .

13670200 .. ............ 4......... . . ... . ......... .... ........ . . .. .. .. ...

13671100 ............. ... . .. . . 3... . . . ....... ... ..... . . . ...... . ......... ...... . .13671400 .3........................................... 8 3.............................................

136150"0 , . .3........3................ ........ ...... 3 3..... .......................................

L3671600 .3 ............. 96.................................34 ,,,,.....................................
t3671600 .3- . . . . . . . . . .9.6. .2 . . . . . . . . . . . . . . . . . . . . • * • * • * . . . .

13671700 .3. .3.3.3. . . .3.3..6. . ... .... . ,...... ..... ... .. .. .. . .4.2. .. . .. . . . .. 4.

13671701 .3. .3. -3 ...... ... ................. . ......................... .

13680200 :.. .:. .: : :...... . .... . : . . : : : : . . . . . . .... .4. .•. 0....... ,... ,....
136 0301 . ... . . . , , • • . , , ,)O S . . .. . . . . . .. . . . . . . . . .. . . . . .

15680302 .3.) .... ....... . . .. . . 0.0, •..... . ,........... *.•... •......... *.*... *... *.*...*.•...-...*..

13680406 ... ......... 8 .3 . . ..... . ..................... 7. .. ,...............0 ,. ...

13680600 ...... ............ .. 0 .......................................

13680700 .2 .: . .6.6.0.6.0.3.. . 6 ..... 6.4.2 ..... . ............ ... . ........ ...

1368CS00 . ..... ...... .... ... ... 6.6 .................. ................... ... . . . . . . .
1360)tC01 . . . . .6.6. . . .6. . . .6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .
E)61CO ...... .6.6 .... .. ... .. .... . 6................... . ............... .

11681200................................................................................................................
13681300 66,.........,.,9,..............................*7,..................................7,?.................
13681401 .3 .. 9. 9 .. . 6 .6 ..... . ...... ...... ..... . ...... ............... . .
13681403 ...... . .6....6..,.............. ,,.................... ,.... ...

13681502 .. ....... ..... 2::9: . . . . . . . . ......................................... •.....

14670100 .7 . . .. 6 .6.6.5 .7..7 , .9.9.............. ............ 6.7.? . . . . . . . ..

14670200 .6 . .. 6.6. , .66..5 ..4.0.9. .6.6.. :Is . . . ................... 5.5. ...........

14670300 .6 .... .6:6.5. .0.9. .6.6. ......................... 6.665. ........ .

14670400 8 . . .5.7.6. .6.6.5. .6.9.0. * .66.................... . . . . .. ......... . 5.7 ...... . . . .

14670500 .7. . ...1.7. . .6.6.5 . . .0.9. . . . . ... . . . .... . .......... . .... 5.7.5..................

13660200 ................ ...... ..4 .. ........... 4.8.. . ..... ...... s ......... 4. :

13660300 . .............................................. 7,q . ... .... 76.. .. . .. . .
11660500 .... . . . . ....... . ....... . . .88 6.5..... ....... .. . . . .. . . . ... ..

13660600 . .. ............ . ... 7.6.6.6.8.7. .7. .8 . . . .. . .. . . . . .. 7.7. ..... .......

13660700 ....... ..... . .. . .. .... 9.8. . . .7.6.6.. . . .. . .8.R.

1;660100............ ...... ... . 4. 5.......... 5,?6.......... ,......

1366C900 .4. .. . . . ..4.4..... .............. ... ... 8.0.6........4. ........ .,.... 7 6.,................
13661000.......................................,,, .°., ...... 4.4.5.8.,. ........... .........•,4. . ,. ............

13661201................................... .......................

13661202 ... .............. . ........................... 4.. ...........

13661203 ................. ..... ,8.5 .... S . . .........................

13661300 ... . .. . .. .... ... ,. ...... 4.5 ...... . .... . .s . 6 . . . . .. ..

13661601 ..... 0 ... ....... . . .,. ,................ ...... .0. ..............

13661602 .7.9 .0 .... 7.8. 9 .... ................ .... . ........ C. ....... ,

13661101.......... . .......... . . ................. 8.3. .............

13661702............... .................. . . . . . . . ................

13661704. . . . . . . . . . . . 4. . . .. ..-.. 7. . .. .. . S. .. . .

1s66. U..•. ......................................; •• .... ••.5.6......•... .................9.6.6.5...........

14.260100........................................ 5.5. .6. . .b...... .. •...7.6. ..........
14260300 . . . . . ........... . . .... . . •..5.4. .4.6.4. . . .. .5.4.. . . . . .5. . .6. .5 . .

1426C403....•... .... . ...... . . . . . . . S.......3.4. .5.5.4.... .1.6.4.......... .. .. .4.5.4.4.

1426080') ........................... .6. .5.........7?.5.7.. .......... .6. .6. .

14261000.......................1. .........1.34..... 5.4.5.... ....... .... . . . ...

14261100 ...................... 6.6. 5 .5 ... . .............. 66 . . ..66 .... 6 , ,-"

14261200. .......... ......... ......................... ........ 66 4. .7.4.4.6..5
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..... ..............

.......................

.. . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . .

........ ... . .. . . . . . . . . ........... .........

... .. .. .. ....................

6.7.7. .....................
*...... ...5....................

:666 -5: :6...............................................................................
S51......... ... . ... .. .. ....

.5 5........................... ...............................................

.... S. -5. 5

5 ........ .. .. ...........................................................

5. ........................................................................

.. .3.3. ...................................

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 4 -4*4444

.6.6. :6: .6.6.... . .. .... 6.6.6 . . . :::::::::::6 :::::::

4.6 .7.4.4.6.7.5. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 8. Sample TechnsologicalI Objective Support versus Task Matrix
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ROE 1969 GK VERSLS TASK MATRIX PT? 15 APR 68

TECH OBJS

6 67 7 77 7 7 7 7 778 88 8 88 8 8 8 8 9 99 9 9 9 90 00 0O00 0 011 1ii 11 11
4 03~ 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 h 7 9 0 1 2 3 4 5 6 7 A 9 0 1 2 3 4 5 6 7 9 '1 0 1 2 3 4 5 6 7 AVERAGE TASK

7 0.873 13470200
: :: :: :: :: ::8:0.640 L3470300

:7:0:833 13470400
0.320 13670 200

.... . .. ...... ....... ...... .. 3.3. ......... ..... ...... ..... 0.367 13670201
. . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .3 .............................................. 033 13671100
. . . . .. 0.300 1367140 0
. .. .. .. . :3::2:0 .247 13671500. . . . . .. .. .. .0 .280 13671600

............... 4.2........................................0 .30 7 1 3671700
................................................................. 3.3 0 .373 13671701

................................................ 6.6.........0.627 136:0200
. . . . . . . .. .. .. .. .. .0 .627 13680301
. . . . . :: :: :0 .861 13680302
. . . . . . .. .. .. .. . . . . . . . .. . . . 0 .8 93 136860406d

0.9127 136:06000
................................................. 2?...........2: 0.487 13680700

..................................................................... 6. 0.600 1368090
0.600 136810001

. .. .. .. .0.600 13681002

. . . .. . . .. . . . 0 .600 136861 200

. . . . . . .. . . .. .. .. . . .. . . .. .. .0.747 136813000
: : : : : : : 0.5:93 13681401
.6..6 . . . . . . 0 .600 13681403

.... .. .. .................................................... 4: 0.347 136.81502
* . . . . . .. . . . . . . . . . . . . . . . . . . . . 0.700 IA67100

............................................................ 0.613 14670200
S : :: : : : 0 .627 14670300

. .. .. . 0 .660 14670400
. . . . .. 50 .653 146705 00
. . . . .4: : : :: :: :: :: :: : 0 .493 13660200
. . . . .. 30 .547 13660300

..... .. ....................................................... 0 .567 13660500
. .. .. .. . . . . .. .. .. . . . . .0 .653 1366060
. . 6 .. .. .0 .673 1366070

. ......................................... 4......................0 .47 13660800
. .. .. .. .0.540 13660900
. .. .. .. .. .. .0.413 13661000
S. . .. . . .. I. 0C0 13661 201
. .. .. .. .. .. .. .. 0.493 13661202
. .. .. .. .0.467 13661203

0.467 13661300
:7: . .. . . .0 .747 1366160 1

0.767 13661602
0.587 1366170 1
0.360 13661702
0.360 13661704

S.. .. .. .. .. .0 .347 13661705
. .. .. .. 6 .6. .. .. .. .. .. . 0.533 13661800
. .. .. . 30.573 14260100

. . . .. .0 .500 14260300
0 .407 1426040 0

.5 .. .. .0 .620 142608a00
.1 .. . . . .. .0 .207 14261000

0. 587 142 61100
. . . . . .. .. .. . . . . .. .. .. .0 .527 14261200

,us Taskc Matrix
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TASK ASSOCIATEO 1498 WORK UNITS

1347020~ 0.22 -1-3 )LS *%6 007 028 039 If
13470300 C0o CC7 109 0,; . 12 013
13470400 102 C03 005 wo
13670200 ,33
13670201 !A). CQ'7 3c9
13671110
1367140Cr
1367151)3
13671600
1367170
13671711
136902 n0l ocC
136803, 1
136803C2
13680416 ocs
13680600 1)03 17' oj

136807CC '02 0 ..2
13660900 03.
13681001 0o 1',2
13681on2 COt C..2
13681210 3M'
13681300 Io.
13681401
136814C3
13661502
14670100 c?2 3 ,f C
14670200 .0Q P3 9 XC Cit 012
14670300 005 % 6 147 ,.1
146T0400 3J6J$ 3,4 0-9
146705TA0 03 ( ,S d ("a
13660?(N'3 M2? ;'3
13660- J
136603500 001 :.4 .r)5
13660600 003
13660700 011 003 1 r. 312 013 0L 017 eIm
13660800 002 .) )t 7 C.8
13660900 O i C3 105 0*36
13661000 004
13661201 OJ. )2,7
136612* 2
13661203
13661300 00, 007 .),g )(q C1 01?
13661601 ^G9 :'1 o11 '12 'A
13661602 j0'i Cl1 2 v.3
13661701
13661702 0)4
13661704
13661705 (')i
13661800
14260100 LI V,,
14260300
14260400 004 -1 NI6 0O 009 00
142608 0 01 ,e .
14261000 3 1 Y'? 11 3-4 C05 036 03? OC'B039 .W
14261100
14261200 '.0 0*4 rX5 '6 107 0 )d 01.) -I

14310200
14310300 001
14310700 CON

143109,C Oct 0o)2

Figu I 'N. fmpie 149@ AoetImd Work Units List
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SECTION IV

PROGRAMMING GUIDE

1. RUNNING THE PROGRAM

The following diagrams are included to facilitate proper setup of the program

decks. The edit program is run first, and must execute with no error mes-3ages

before a master file is built.

Following the successful completion of EDIT, the entire RDE p -ogram can be

run in one pass. General instructions to the operator should be to mount the master

file on logical 1, and scratch tapes on logical 7, 8, and1l. Note that 2 data cards

precede the 90 sort control cards, and that the Facility titles are entered as data

following the FACT routine.

2. PROGRAMMING NOTES

As with any program, certain pecularities arise within the code that can

cause not only different results when running check cases, but also can cause

program hangup. This section is supposed to resolve some of these difficulties.

1. To preclude the difficulties encountered with INTEGERtype statements,

all variables are implicitly typed. In addition, integer names are used for alpha-

meric data.

2. If a variable is used in more than one routine, its Fortran name will al-

ways be the same in all the routines and COMMON statements.

3. The I-Format on this compiler allows left justified integers which do

not necessarily fill the field. This fact is reflected in the way the input forms

are designed.

4. F EC calls a routine DATE, which, again on this system, returns in

2 words the day, moni,. and year. It L3 suggested that, if this feature is not

available, a function DA2E could be written which would read in this information.

The date is printed on eac report so that the user can always determine which is

the latest production run.
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5. In many cases small numbers are added to computed quantities. T.s is

to circiunvent certain round off problems Which developed during the debug phases

of the program, and have nothing to do with the formulation.

6. Once the input data tape has been generated by EDIT, the rest of the

programs run as a system. Between the final report routine and the facility list-

Ing program, thers is a 7090 Sort, to arrange the facility data in its proper

order. SubroutiAi FINAL writes a series of records for each task which uses

facilities, each recrd pertaining to the. utilization of a facility. The tasks being

processed are in a~ccending order. The purpose of the 7090 Sort pass is to sort

the records by facility, the tasks then being in ascending order by facility. It

is this order the FACT routine requires to produce its report. As a matter of

interest, the record to be sorted has the following construction:

WORD DESCRIPTION

1 IOCS generated

2 Facility code

3 Task number
4 - 7 Task engineer's name

8 Task engineer's telephone extension

9 - 13 Facility utilization by year

7. The size of the dimensions of all variables both in COMMON and in DI-

MENSION are the same in all routines in which they appear.

8. The program Is designed to run on a 7040/7090 Direct Coupled System,

where 7090 has only core to core communication with the 7040. The 7040 in turn

handles all the I/O equipment including tape and pseudo tape data areas in the

1301 disk file.

Minimal configuration for a stand-alone 7090 with no disk would be 4

tapes: 1 for input, 2 for scratch files (preferably on different channels),

and 1 for output. This is excluding normal input and output units, and

systems and library files. The sort configuration will be a function of the

order of merge desired.
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9. Running times are extremely variable when using the DCS, but a rough

approximation will be given. The values are based on about 250 tasks being pro-

cessed for 5 years.

7090 Lines

Time Output

EDIT 1 MIN 4000

RDE 6 MIN 15000

SORT 1 MIN 300*

FACT 1 MIN 3500

* Number of records sorted
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ED IT*

C RTN TO) PRE-EDIT qCE INPUT CATA A 2
C A 3

CCMMON /ED/ ERRORICICT(21,ITASK A 4

DIMENSION CAS(FICLH(4),pCSH(41,CS(2lDUM(15i.EC(21,EI(21,ENC(8it

2LF(6982)ILIMI5INAMP(4),NAMT(41,DCC(6 S8hRWU(1O),Sf15i, A 7

3 T(1519TS(1519TTII51 A 8
LCGICAL EPROR~lHCP A 9

DATA NSYvhTG9HDR/14tl16,T/ A 10
DATA (TALFI11, zl5Il/I4,1142,H3,1H4,1I45/ A 11
DATA ILFIIII,1#1,8CI/ A 12
1 OIc-r,1u,)rO,C3,o4CO,25,C,0501SC.2,C5G3,O5O4# A 13
2 fW 6 ,6297Ct07 t?0-990C11 tq299 A 1'
3 T9C4,59S',*/ A 15
DATA IMF2, 911,98ni/ A 16

I 1 1,11. I rrv 2, 9 0140C 1401 15C3 1603CO,173C t18CO 9 A 17
2 190411C 19 902t 19131,1904 t65'0/ A 18
DATA (LF(3v!I,I.1,A0)f 80*m/ A 19
CATA (LFI4, II, Iu1,8-)/ A 20l

I 30r I t 3 2 3 v30;4 03-35 t3C 06,930C7 v30CO t3CC9, A 21
2 3'l1')3.Z1,3ll2v68*C/ A .-!2
DATA fLF(5vI)tIz19A'3/ A ;13

1 4"Ot4C ,O9G4#O~ 42J6,40C74CC9 ,4C09,401C, A 14
2 4^1194012,68*1/ A 25
DATA (LF(6,,911911/ A 2S
1 50113,5011,5012,5013,502C,5-2l1,5C22,5030,95040,5241 * A 2T
2 5 ;5C,50.5l,5052,5353,5C54.5155,5t 5695057.5e58.t59, A 2k,
3 5C6,'vrQ195"6Z,5m63 953~5QI59 ,Qtlt#Sltll5l2Ct A 29
4 513.),51319513295140,5141,515,516l,517C,51MC0,519c,#52CC, A 3')
5 52l1,52ll,522C,523'1,523l,523295233,5234,523595236952379 A 31
6 52,523q,5243,5241,5242,53c,531,54C54C 1,17*OI A 32
DATA (tAR(I3,Isl,5)f 3 ,35#67919937/ A 33

c A 34
C BEGIN EDIT, BRING IN TASK COU14T A 35
C A 36

READ (5,39C) NT A 37
CALL CATE (ICTI A 38
IDPEC A 39
ERRORz. FALSE. A 41
IKm0 A 41

C A 42
C REAC FIRST CC* A 43
C A 44
lCo READ (5t33Y1, ITASK,NAMT,IDIV,ISYP4,LEXT,4AMD,LIM,AR,IC A 45

ITAT.! TASK A 46
IF (ITAToLE.5c9999) ITATxITAT*10~ A 47
IF (ITASK.EC.99Q9cQ991 GO TO 280 A 48
lKj 1K. 1 A 49
IF IIDJV*KE.IDPI GO TO ll: A 50

C, A 51
C CH"ECK FOR ASCENDING TASK SEQUENCE A 52
C A 53

IF (ITAT*LTelTP) CALL EWAT (141 A 54
GO TO 120 A 55

111) ICPmIDIV A 56
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PC IT*

121, ITP=ITAT 57
IF (ICFQ.J,) GO T0 136 A ". 0
CALL EwPT (1) A 5 ,
GO TO IaC A 6^,

c A 61
C CHANGE mnrV FROM ALFA TO INTEGER A 62
C A 63
13) DO 14:! 1=195 A 64
C A 65
C CHECK FCP PPCPER DIV. NR A 6o

c A 67
IF (I0IV.EC.IALF(I ) Go TO 151 A 68

1"') CONTINUE A 69
CALL EWRT (2) A 7!)

150 IDIV'I A 71
C CHECK FCR AR FACTOR IN RANGE A 72

!RuAR+*')',C 1 A 73
IF (IR.GT*IARITDIV)I CALL EWRT (3) A 74

C A 75
C READ SECOIKC CD. A 76
C A 77

READ (5,4(131 ITK, ITITLE,CSCLH( 13,CSH(1)9,IC A 71
IF ( ICoF9 ; I GO TO 1Z.. A 79
IF ( ITKoNEsITASKI CALL 2WAT 141 A 9,N

C A 91
C REAC THIAC CC. A 92
C A 83

READ (5,41C)I ITK, ITtECtCLH(2$PCSH(219IC A 84
IF (ICsNEJ)1 Gfl TO 16C A RS
IF (ITK.NE.ITASK) CALL EWRT (4) A 86

C A 87
C REAC FOURT- Cn. A 13L
C A AQ

READ (5,42:1 ITKtTtEI#CLH(3'.,CSH(31*IC A I-
IF (ICeNE.4) GO TO 1CO A 01

C A 92
C CHECK PLI TOTAL ENG GREATER THAN v3 A 93
C A 94

IF (ECfl)4E1(I1.LTo.2c) CALL EWRT (151 A 95
C A 98
C CHECK COUPLE 'ANYEARS A 97
C A 98

IF (2.*(EC(lE), l.Ill.--(EI( 1) 2*[C1)+1I(l).GT.EC(2)# A 99
14I21+.^0011 CALL FWRT 15) A I -i
IF (ITK*NE*ITASK) CALL EWPT (41 a 1!)1

C A 172
C REAC FIFT- CC. A V%~3
C A VN4

PEAD (5,4310) ITK. IS,CLH(43 ,CSH(41 ,iC A Vr,5
IF (ICKC,!) GO TO 1CCG A 1.06
IF (ITKohNE*ITASK) CALL EWRT (4) A 1 .7

C A 108
C CHECK FIRST YR CONF LEVEL A L,'9
C A I If)

IF (CLHf4)eGT..7:)991 CALL E WRtT (6) A Ill
C A 112
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FCIT.

C REAC SIXTI- CC. A 113
C A 114READ (5944C) ITKPSRWUlC 

A 115
IF (IC.KE.:) GC TO IGC A 116
I: (ITK.NE.,ITASK) CALL EWRT 14 A 117

C A 119
C CHECK SYSIEVS * TFCH ORJ DATA A 119
C A 120

CO 163 1-1,15 A 121
IF (IT(I|GT.NTG) CALL Ei, T (7) A 122
IF (TUTI.GT.I.I CALL EWRT 47) A 123
IF (IS(IleT*NSYI CALL EWRT (91 A 124
IF (SII)eGT.I.I CALL EURT (81 A 125

16C CONTINUE A 126
C WRITE CUT INPUT DATA * RPT FER THIS TASK A 127

IF (.NOTehCRI GO T3 171 A 129
WRITE (8,29.1 JOT A 129
I"DR a* NlTo I" CQ A 130

173 WRITE (,3 O) IDIVITAT,ITITLETR,LIM A 131
WAITE (q,31f) A 132
ITC=C A 133
ISC-C A 134
DO 181 N=l,1' A 135
TS(NI=FLOAT(IS(NI)*.Gl A 136

180 TT(NluFLOAT( ITINI )*.Gr A 137
WRITE (A,32C) TTtTS A 138
WRITE (IS,201 T#S A 139
WRITE (8934r) A 14r
WRITE (8,35 I (CLH(NIN=1,e4,CS(IIhEC(1IEIIlRWU A l'+l
WRITE (R,36).) (CSH(NI,N=z1,4,CS(2I,EC(21.-I(2I A 142
WRITE (8,370) A 143

C READ CONF LEVEL DATA A 144
DO 19; 1=l,6 A 145
DO 190 Juls8 A 14h

190 IFAC(ItJluO A 147
CLB=FLCAT(IFIX(IO.Ol*CLH(4)I)/l. A 14R

200 READ (5,4501 ITKvCLDUMIC A 149
C A 15O
C CHECK CL IHCREASING BY 91 A 151
C A 152

IF 1A9S(CL8#.l-CL).LT..C ')1I GO TO 21 r  A 153
CALL EWRT (91 A 154

GO TO 10" A 155
21 1CL=CL* 10. .'C 1 A 15b

CAS( ICL)ICLw(Il A 157
ENC( ICLI=CUM(21 A 15

ENI( ICL)aCL 1 31 A 159
NV=r A 167,
CO 251 1=1,6 A 161
IF (fDtJmI (I212eQ..),AN(Cl1J(2*I3I .Q. )Ir O T 0 26( A 162
NV2I A 163
IL-,UM( 2*1 2 )*.CC 1 .CL,^I A 164

IF (IL.GT v) CO TO 230 A lb5
C A. 161
C CHECK FCR VALIC FACILITY CCDE A lot
C A 168

54



ASD-TR-68-23

ED ITO

IFAC(rICLIDUM(2t1+2I..3W*-,1 A 16q
00 221 K=1,81~ A 17CM
IF (lFACfI9ICL)*EQLF(ILtK)l GO) TO 24C A 171

22L CONTINUE A 172
23' CALL EWQT (11) A 173
C A 174
C CHECK 6CP rKCh ZERO 0CC '4RS CN FAC CODES A 175
C A 176
241) OCC(tIrLIwCUm(2*I,3) A 177

IF (iIF/4C(ItICLI.NE.Ol.AND.(OCC(ItICL1.EU.0.*II CALL EWRT (111 A 174~
IF ((['CCUI,ICLI.NE.O.,I.AND.IIFAC(1,ICLI.E~o.)1I CALL EWAT (121 A 179

25.1 CONTINUE A 18C
2V~ IF (Nvo.,Eolfl WRITE (8,3811I ICL,CAS(ICLI,ENC(ICLI,ENIIICLI A 191

IF (NVoGTo. WQITE (8,38-1) ICLCAS(ICLI,ENC(ICLI,ENI(ICLI,(IFAC(NP A 182
1.ICLIvCCC(NRvICLINRx,1,NVl A 183

C ADJUST INITIAL RESOURCES IF FIRST YR IS NlT EVEN TENT4 A 184
IF (CL1-I4-CLB.LT..30I, OR.IC.GT.71 GO TO 27'1 A 185
CENmICLA,. 1-CLH(4) 1*j1 A 186
CAS( [CL ImCAS( [CL If0 -.C01I A 187
ENC(ICLImEKCIICLI/OF.N-oT~ A 188
FNI (ICL I*ENMI CL IElN-90 A 189

2 v rLRvCL A 19C
IF (ICLeLT*R1 GO TO 2CC A 191

C oRITE INPUT DATA FOR THIS TASK ON MASTER FILE A 192
ITATzITATs ICIV*10(C 0CCOC A 193
IF (.NCT.eRRORI WRITE III ITAT,NAMT,1SY'4,LEXTNAMPLIMIRITITLEC A 194

1SEC,E!,CL1-,CSHIT.T,1SS,RWU,CASENCENI,!FAC,OCC A 195
GO TO 1~A 196

2or IF qIK.NE.NTI CALL EWPT 1131 A 197
IF (oNCT.EPRORI WFITE 16#46 l A 198

C A 1'09
C WRITE TRIP A 203
C A 201

WRITE (1) (ITASKl1124V1 A 202
END FILE I A 20l3
REWIND I A 2U)4
STOP A 205

C A 216
290 FORMAT I(11-ItX26HPOE FY 1969 INPUT 0ATA39X2A6) A 207
W-C FORMAT ( 1I2/10HOIVISION 12, 7X4HTA SKI IC 4X5NTITLE4XRA6,94X2HA I 3,7X A 2n8

I IRHLIMITED IAAR CATA/1 1.X2HL42X2HSw2X2HI42X2HCS2X2HLG/IICX5(A2o2X a 20q
211 A 210

3 10 FORMAT 1(X23HSUPPOJRT OF TECH ORJS42X29HSUPPQRT OF SYSTEMS) A 211
32') FORMAT (51- TO 15(IXF3o3),5X4HSYS 15f1XF2o211 A 212
330 FORMAT (51- SUP 15(3H *F1.1I,5X4HSUP 15(2H oF1.11//II A 213
34C FORMAT fl5x71-HISTOPY2lXlPHFY.- 69 RESflUPCES/8X2;46S55X2H665X2H675X2 A 214

1H6R17IX2HCS4X4HENGC3X5HENG1H21X22HASSOCIATED 14Q8 WCRK,6H UNITS) A 215
35C FORMAT (31- CL4F7.2,8X3HRLI3F8.1,15X13A51 A 216
36-- FORMAT (3H CS4F7.,X3HRL23FS.1,// A 217
37) FCRMAT 123HC CL VS. ReSOUPCE CATA35XZIHFICILITY UTILIZATION/3H C. '4 218

IL5X2HCS3X41-ENGC2XSHENGIH5X6(17HFACILITY OCC )/27Xb(17H CODE A 21q
2 HOURS)) A 226

3P-' FORMAT (21- o[1,3F7.Iv2Xt(I'~,FR.C)I A 221
301- FOP"'AT (IE,2A6,A3,Al,2A5,4A6,5A2,F3.C,13l A 222
4Z FORMAT ( I8v7A6#A4,5X,2F49l,2X2F4*0, 131 A 223
41 ' FORMAT C I8,lEI5I3,5X,2F4. )2X2-4.1,3) A 224
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EDIT.

420 FORMAT (19XS3n~,F,9XF*93 
A 225

430 FORMAT (I8,1X15I2m30X2F4*0,I31 
A 226

440 FORMAT (18,1K15F2*0,leA398X131A27
450 FORMAT (l8,F3*1,3F5e0,12F4*0 3X1

3 1  A 228

460 FORMAT (161'lNO INPUT ERRORS//4HOEOJI 
A 229

END 
A 230-
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EWRT,

SUBROUTINE EWRT (1) a 2
C 8 3
C RTN TO WRITE ERROR MSGS FOR EDIT PGMe 9 4
C 8 5

COMMON /EC/ ERRORIC#IDT(219ITASK 8 6
LCGICAL ERRCR B 7
IF (IoEQ, l WR1E (6,100) ITASKIC B 8
IF (I*EQe2 W RITE (6,1101 [TASK 8 9
IF (IoEQ.*3 WRITE (6,120) ITASK a 10
IF (I.E0.4) WRITE (6,1301 ITASKIC B 11
IF (I.EQ.5) WRITE (6,1401 ITASK B 12
IF (I.EQ 6) WRITE (6,150) ITASK B 13
IF (IoECo7) WRITE (6,160) [TASK R 14
IF (I.EQe8 WRITE (6,1701 ITASK R 15
:F (I.ECe9) WRITE (6,1801 ITASKIC 8 16
IF (I.EQ.!0) WRITE (6,190) ITASKIC B tT
IF (I.EQ.11I WRITE (6,2001 ITASKIC 8 18
IF (I.EQ.12) WRITE (6,210) ITASK,IC a 419
IF (I.EQ*13) WRITE (61220) ITASKIC B 2C
IF (IeEQ.14) WRITE (6,230) ITASK B 21
IF (I.EQ.15l WRITE (6,240) [TASK 8 22
ERRORu.TRL e 8 23
RETURN 8 24

C 8 25
0'0 FORMAT (lHC2110,2X2OHCARD OUT OF SEQUENCE) 8 26

110 FORMAT (1F0IO,2X21hXNVALID DIVISION CCOEI R 27
120 FORMAT (1I-0I10,2XISHAR FACTOR TOO LARGE) B 28
130 FORMAT (1H02I13,2X*5HPROJ, TASK, OR SUBTAK DISAGREES WITH 01 CARD R 29

1) 8 30
14- FORMAT il1-CI10,2X29HERROR IN DOUBLE ENGINEER DATA) B 31
15) FORMAT (1I-010,2X20HCL68 GREATER THAN eQ) 8 32
160 FORMAT IIHOIl1,2X22HERROR IN TECH OBJ DATA) a 33
170 FORMAT (f1CII,2XZ8HERROR IN SYSTEM SUPPORT DATA) B 34
i8o FORMAT (1HO2I1O ,ZX31HCONF LEVEL DATA OUT OF SEQUENCE) 6 $5
190 FORMAT (1HC2IIO,2X21HILLEGAL FACILITY CODE) B 36
200 FORMAT (1mC21I10,2X2'HNO HOURS FOR FAC CODE) B ST
210 FORMAT I1HC2I10,2XX,1I4NO FAC CODE FOR HOURS) B 38
220 FORMAT (1H02IlZX19HTASK COUNT IN ERROR) B 39
230 FORMAT (1I0110,2X23HTASK OUT OF SEQUENCE) B 40
240 FORMAT (I1OIIO,2X36HTOTAL ENGINEERS LESS THAN .3 FOR ALl) B 41

END 8 42-
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M4

SIBLOR M4 22 APR 88 M400IC30

SFILE M4 'UNIT01AKl),REAOYINOUTBINBLK(Z56 M40O001O

SFILE M4 'UNITCBoA(l),REAYINOUTBCBLKa2Z M400300O2

ERROR

STFXT ERROR

ENTRY oOPTWo 0 2

BINARY CARD 1D. EPROP002
00000 000000000014 10003 oPTm OCT OO0CO300C14 OPT ION 32 AND 33 0 3
oflol OCCOOCCOOOO 10000~ DEC 0 D 4
00002 rCOCOOOOOOOO 100. DEC 0 0 5

300oO 01111 ENO) D 6-
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EXEC.

C EXEC RT'i TC DRIVE THE ROE PROGRAM A 2
C A 3

LOGICAL ntFAC,DOR'PDUPRO,I)ORI. 1,DORL2 A 4
COWMCN /EX/ fiUDG(5),DUFAC,DREPDOPRO,DORL1,DORL2,IOTI2I.IYNTCCN A 5
1GLASTY A 6

C A 7
C USS OF THE LOGICAL VARIARLES - WHEN SET TRUE -- A 8
C A 9
C )OFAC - PRODUCE FACILITY LISTING TAPE AS INPUT TO SORT A 10
C COREP - PRCDUCE PJ,IJ',TECH OBJ MATRICIES AND LINWAR AND A 11
C wORK UNIT LISTI4GS A 12
C DnRL1 - PRUDUCF OPTIMAL ALLUCATIJ USING ONLY RESOURCE LEVEL 1 A 13
C nnRL2 - PR(;DUCF OPTIM4AL ALLOCATION USING ONLY RESOURCE LEVEL 2 A 14
C COPRG - PR.OUCF SYSIEM AND TECH. OBJ. PROFILES A 15
C A 16
C TAPE UTILIZATION -- A 17
C A 18

C LOGICAL USED A 19
C UNIT IN A 20
C A 21
C I INPUT MASTER FILE EXECPINIT#FNAL A 22
C 7 WCRK TAPE EXECINIT#SJP A 23
C 3 PRINT FILE FOR BIJI' REPORTS BJP A 24
C it FACILITY DATA INPUT ro SORT EXECBJP *SMLPFNAL A 25
C A 26

CALL DATE (IDT) A 27
REWIND 1 A 28
READ (5,1C) DOFA:,DOREPOOPRODORLIDORL2 A 29
READ (5,12'1 LASTYBUDG A 30
IF ILASTY.GT.5) LASTYA5 A 31
WRITE I6,14-)I (I1BUOGII),qIxLASTY) A 32
CALL INIT A 33
REWIND I A 34
REWIND 7 A 35
CALL HJP A 36
IF (LASTY.LE.OI STOP A 37
REWIND 7 A 38
00 100 IYzltLASTY A 39
REWIND 11 A 40

100 CALL SMLP A 41
REWIND I A 42
REWIND 11 A 43
IF ILASTY.GT.1) CALL FINAL A 44
REWIND 11 A 45
WRITE (6,Lt3) A 46
STOP A 47

C A 48
110 FORMAT (5L5) A 49
120 FORMAT II5,5E11.*0) A 50
130 FORMAT (4HlEOJ) A 51
140 FORMAT (5!X6HYEAl =12,4X8HBUDGFT =F7.0I) A 52

END A 53-
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DATA.

RLOCK CATA B 2
COMMON /EX/ BUDGI5),OOFACOUREPDOPRODORLI,00RL2,1OT121,IYtNT.CPN B 3
1GtLASTY B 4
COPMON /TASK/ RJtIlb,BPb16),CLH(4)tCOST(2),CSH(4),:S(2), 8 5

1 CSUNIhIEC(2).EII2I.IS(15),TT(151,ITITLE(8,25CG, 8 6
2 LIMI(5)NPHI14,28),RWU(11),S(LS)T(I5), 3 7
3 TG(1l7) B 8
COMMON /FIVF/ CLYI250,6IITP(25'I.LR(250,5)PER(250) B 9

1 TRJILbITGK(1171 B 10
DATA CE4G/12o7/ B 11

C B 12
C TBJ*TIPE FOR SYSTEM, COMPLETION B 13
C B 14

DAIA (TZJ(Il,1=l,tE/22.,3.t5.Z.,4.,2.2.,4.,3.,.4.2e.o/ B 15
C B 16
C TGK-TIPE FGR TECH UBJ COMPLETION B 17
C B 18

VATA (TGKIIII'l,.11I/2.,9.,2.,5.,2.,?.,b. t.,33..3*82.,3, B 19
1 3*2.,11,3.,4*t2. tZ.,b63.,3*2., 6*6.,2., B 20
2 9.,6.,7.,6.,7..6.,2.,3.,2.,3.,3.,6.Z., 8 21
3 5.3*,3.*.2.,3*2.,6t,2.,3*pB*2.,b.,3*3, Bt 22
4 2.,6.,3*2.,6*,5.,4..4.,3.v 8 23
5 4.,3.,2.2.,6.,2.,6.,2.,4.,'72.,3.,4.,6., B 24
6 2.,4.t22*4.,2.,3.,4.,6.,4.,402.,2*3., B 25
7 2.,6..2.,2.,3.,2.,2.,3.,2..O/ B 26
DATA INPHILtK),KulIZ)/ B 27

1 63ISTRUCTURAL TFSTING OF Fl.IGHT VEHICLES , 8 28
2 61HSTRUCTURAL DESIGN CRITERIA , B 29
3 63HSTRUCTURAL DESIG4 CONCEPTS B 30
4 63HSTRIJCTURAL ANALYSIS METHODS * B 31
5 6,3HAERODYNAMICS AND FLIGHT MECHANICS B 32
6 60HEXPERIMENTAL SIMULATION OF FLIGHT MECHANICS B 33
7 60HFLIGHT PATH ANALYSIS B 34
B 6'HAIRFRAME - EXHAUST NOZZLE INTEGRATION B 35
9 61HCONTROL DISPLAY * B 36
A 6"3HSTABILIIY AND CUNrROL INVESTIGATIONS Bl 37
B 61HCONTROL DATA SYSTEK Afn INSTR. TECHNOLOGY FUR ADV. VEHICLES f tI 38
C 60HSTORED ENERGY DATA SYS f INSTR. FOR AEROSPACE VEHICLES f B 3T
DATA (NPHl1tK)vK-3q26)/ B 40

1 61HFLIGHT CONTROL EQUIPMENT TECHNIQUES B 41
2 61HFLIGHT CTL SYS TECH FOR STABILIZATION * CTL nF ADV VEHICLES 8 8 42
3 63HOYNAMIC PROULEMS IN FLIGHT VEHICLES B 43
4 6014AERO - ACOUSTIC PROBLEMS B 44
5 61HDYNAMIC MEASUREMET AND ANALYSIS TECHNOLOGY B 45
6 63HHIGH INTENSITY SOUND ENVIRONMENT SIMULATION , B 46
7 6,IIENVIRONMENTAL INTERACTIONS , B 47
B 6.)HBEARINGS AND SPECIAL COMPONENTS B 48
9 61HCREW ESCAPE FOR FLIGHT VEHICLES B 49
A 63HOECHANICAL SUBSYSTEMS FOR ADVANCED FLIGHT VEHICLES 8 B 50
R 60HCREW STATION RESEARCH FOR AER3SPACE VEHICLES 5 B 51
C 6OHCRYOGENIC COOLING TECHNOLOGY B 52
D 61APERFORMANCE * DESIGN OF DEPLOYABLE AERODYNAMIC DECELERATORS B 53
E 61HENVIRONMENTAL CONTROL 8 8 54
END B 55-
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INITO

SUBROUTINE INIT C. 2
C C 3
C RTN TO PRODUCE INITIAL RPTS + DATA NEC. FOR FURTd;ER COMP. C 4
C C 5

pJMENSIONJ C'E(161,C(1LS( I6)CASI3?,ENCI8),ENI(8h9NAMP(4),NAMT(4) C 6
LOGICAL DOFAC,DUREPoDOPRO#DURLI,OURL2 C 7
COMMON /EX/ HUDG(53,DOFACtDOREPOOPRODORL1,DJRL2,IOT(21 ,IY.NTCI 4 C a

lG, LASTY C 9
COP'MON /BJTG/ CAVG(16) C iC
COMMON /TASK/ AJI16),BP(16),CUI1(4),COSTI2),CSH(41.CStZ). C 11
I. CSUM(aR.ECI2),EI(21,1S1151,IT(15),ITI TLE(8,Z5O)9 , C 12
2 LIM(J,94PH(14928),RWU(1D),S(15)vT(153, C 13
3 T611171 C 14
DATA (CE(IliCOLSIIII1,116)/32e)./,IPTIPC/2.3/,11IH ,'C 15
IF COORFPI WRITE (9923,', IOT C 16
IF (OOREP3 4RITF (6,2bl) IOT,(KKxltl6l C 17
NT-40 C 18

C C 19
C READ IN DATA BY TASK C 2C
C C, 21
100 FEAT) (1I IfASK,NAMT,ISYM,LEXT,NAMP,LIM,IR,(ITITLE-(J,,NT.I),JzlpplC C 22

ISEC,EICLHCSH,ITft.SSRWUCAS,ENCENI C. 23
C C 24

IF (ITASK.LOQ.99q99499) Go TU 190 C 25
NTi.NT.1 C 26

C C 27
C WRITE LIMWAR DATA C 28
C C 29

DO 110 J=1,5 C 30
IF (LIM(J).EQ.IIJ GU O ro 11 C 31
IF (CflRPPI WRITE (3924C1 ITASKLIM C 3?
GO TO 1' C 33

110 CONTINUE C 34
120 IF tITASX/*I)),.FJ.IPT3 GO TO 140 C 35

IPC= IPC.1 C 36
C C 37
C CHECK THAT NJUMB3ER 'Of PROJECTS LESS THAN 28 C 36
C C 39

IF (IPC.GT.23) Go rrO 2,' C 4S
IPT'.I TASK/109')0i C 41
DO 13ri K-11,14 C 42

C C 43
C PUILO ARRAY OF PRJJ ENGINEERS C 44
C C 45
130 NP"(K,IPC)=NAMP(K-11-I C 46
C C 47
C DEVELOP RJ ROW AND COL. SUMS C 48
C C 49
140 PE~iO. C 50

RSUM=D. C 51
C C 52
C ZERO RJ ARRAY C 53
C C S4

trO 150 1-1,16 C 55
150 RJ(I)=-). C 56
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INIT.

DO 160 1-1915 C 5?
IF tISMI).0,C) GO TO 160 C 58
!BIISM C 59
BJII8)NSI I) C 60
RSUMARSUM+S( ) C 61
REiRE,1. C 62
COLSI 18)=COLS( 18)+BJ( RB) C 63
CEC IRI-CEC IR+Il. C 64

160 CCNTINUE C 65
RAVGuRSUM/RF C 66

C C 67
C WRITF BJ DATA C 68
C C 69

IF (OREP) WRITE 469250) ITASK,RJRAVG C 70
C C 71

C CCNVERT ENGINEERS TU EQUIVALENT S C 72
C C 73

00 1'tP K-1,2 C 74
170 COSTv. VCS(K)+CENG*(EC(K).EIIK)) C 75

D0 18C K=1,9 C 76
180 C5U14(K )CAS(K)eCC'IGeRENCIK)*ENI(K)) C 77
C C 78
C WRITE TASK RECORD C 79
C C so

WRITF (7) ITASK,IR,'LH(4hCS,ECEICOSTCSUMBJIT.T,RWU C 81
GO TO ll3 C 82

C C 83
C END READ LOOP C 84
C C 85
C WRITE C0L. SUMS C 86
C C 87
190 IF (DOREP) WRITE (69260) COLS C 08
C C 89
C COP~P AND WRITE COL. AVGS C 93
C C 91

00 2'0D l1,16 C 92
200 CAGIsUSII~l C 93

IF IDOREP) WRITE (6,270) CAVG C 94
RE TURN C 95

210 WRITE (6,2801 C 96
STOP C 97

C C 98
220 FORMAT 41H148X15HROE 1969 BJ5XvZ1IH VERSUS SYSTEM MATRIX33X2ALI C 99

1/65X7HSYSTEMS53X7HAVERAGE/3X4HTASK4XI17,3X64ACROSS//) C icc.
230 FORMAT (1liI6X4HTASK9XIIHLIMITED WAR9Xl1HSPECIAL AIR9XL2HINTERDIC

T I C 101
IC75COE44LGSIS52A/27WRAE0TSPaT/ C 102

240 FORMAT (5X18,J1XA2,18XAZ,19XA2,15XA2,20XA23 C 103
250 FORMAT (1X18,3Xl61 5XIH*Flol),3XF6*4) C 14,
260 FORMAT (lX13l(1I4-)/oH TOTAL7Xl6F7.2) C IC5
270 FORMAT (1X131(IH-)!9H VERT AVG4X16F7.Zl C 106
280 FORMAT (19H1'4R PROJ EXCEEDS 28) C iCi

END C ice-
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SUEIRCUTINE RJP 0 2
0 3

C RTN TO COMP. 13J' VALUES B 4
C 0 5

LOGICAL fOFAC,UOREP,0OPRO,DORL1,DDRL2 0 &
COMMON /EX/ BUDG(5),UOFACDUiREP,0DJPR0,DORLlD3RL2,IDT(2! ,IY,NT,Cc9 0 7

IG,LASTY 1) e
COMMON /hJTG/ CAVG(161 0 9
COM'MON /TASK/ BJ(11-dBP(16),CLH(4),COST(2)tCSH(4),CSI2), 0 10

1 CSIJ)I 3),EC(21,EI(2),IS(15) ,ITI15hI1TITLE(8,25C), D 11
LIM(5),NPH(14,28),RWU(10),SIIS~hTI15), D 12

3 TG11171 D 13
DIMENSION CMY(171,CJI16)9HK(117) 0 14

C 0 15
c CJASYSTEM WEIGHTS 0 16

CD 17
nATA (CJ(J I J=1, 161/.L37, .(,5,l07,.122,.152,9073,.091,.076, 0) le

1 .00. 933o3tO6o3v** 0 19
C 0 20
C HKATECH OBJ WEIGHTS 0 21
C 0 22

DATA (HK(J I J~1, l17)/.118*,L499.049,.~l5,.118,. 152,.0)15#,083, D 23
1 .C83,.u499.1529*183,oL529.083, S3,,049, D 24
2 .015,.j18,Z*.083,.118..083,.'499.083, 0 25
3 3*.049,.~15,2*.152,.015,.083,.'049,.083, 0 26
4 2*.0 49,,Z,15,.049,2*e015,2*.118,..,83,,049, D 27
5 C~8392**1529.049,.3839oO4S,3**0159.118v 0 28
6 .Gl5voO83t2*.llbtol52,3*.0349to0l5,2*90839 0 29
7 2**015,.C83,*049,3*e015t D 30
8 .-.49,O.01O5,04992*O15,.04992*.015, 0 31
9 2*o11R.083,2*.015,o083,.049,.015..083, 0 32
A .149,3*.llb.083,.0499.0839.04",9.049, 0 33
B .,83.C,15,.04q,2*.083,.I8,.015,.0499 D 34
C 2*.0a3,2*.0499.083,o04q,.0833,.118,.0839 0 35
0 0. 36
IF ICOREP) WRITE 169280) 0 37
IF IOD)RCP) WRITE 11,21-31 1OT@(KPXalo6l) 0 35
On 120 it,41 D 39

C D 40
c READ A TASK 0 41
C 0 42

PEAD (7) ITASK,IR,IV4Y,[iJ,ITT,RWU 0 43
IF (GORFP) WRITE (6,270) ITASKRWU D) 44
00 1l'0 J=19117 0 45

10.0 TGIJ)=,,. 0 46
D0 1,0 JZ10,5 D 47
IF (ITIJ).LT.1) GU TU 110 0 48
1610T(J) 0 49
TG( IG)=T(J) 0 50

110 CONTINUE 0 51
120 IF (CORFP) WRITE 48,22C) ITASK,fTGfJ)qJ=1j61) D 52

IF (DOREP) WRITE (6,2301 IO)T.(K,K=1,16) D 53
IF (DOR':P) WRITE (69,24C) IDT,('.K=6Z,1j7) 0 54

C 0 55
C REWIND DATA TAPE FGR SECOND PASS 0 56

63



ASD-TR-68-23

Jp.

C 0 57
REWIND 7 0 58
flU 200 Ix1,NT 0 59
READ (7) ITASK,IR,DMY,BJoIT*T 0 60

c 0 61
C CALC BJ' 0 62
c 0 63

00 130 Jul,16 0 64
130 PPCJ)*O. 0 65

RSUM=C. D 66
RE 30. D 6?
00 140 J01,16 D 68
IF IRJ(J).LT..CC'13) GO TO 14C 0 69
RP(J3BRJ(Ji 0 70
IF CPP(JJ.GT.CAVGIJ)l RPtJ)PRJ(J)*(l.,2.5*(BJ(J)-CAVG(J))) 0 71
RSUM=RSUM+BPI J) 0 72
RE4RE+1. 0 73

140 CCNTINUE 0 74
RAVGARSIJM/RE D 75
IF inoREP) WRITE (6t26C) ITASKBPRAVG D 76

C D077
C DEVELOP HP*CJ TERM Of OBJECTIVE FUNCTION D 78
C D 79

D 15C J=1916 0 80
150 RP(J)uRPIJ)*CJIJ) 0 81

no 160 421,117 0 82
160 TG(J)=O. 0 83

RSUMUC. 0 84
REC'. D 85
00 180 J=1915 0 86
IF III IJ)*LT.1) GO TO .170 0 87
IG-[T( j) 0 88
TG( IG)-T(J) 0 89

170 PSUMARSUM+TG( IG) 0 90
RE-%RE43. 0 91

180 CONTINUE 0 92
RAVGnRSUM/RE 0 93
IF IDORFPI WRITE (8,250) (TGIJ),Jm62,117hvRAVGITASK 0 94

C0 95
c DEVELOP iG*HK TERM OF OBJECTIVE FUNCTION D 96
C 0) 97

D0 190 J=19117 0 98
190 TG(J)=TGIJ)*HKIJ)- D 99
200 WRITE 111) ITASKTRtOMYRPtTG 0 100

RETURN 0 101
C 0 1C2
210 FORMAT (1H145X47HIDE 1969 GK VERSUS TECHNOLOGICAL G3JS A'ATRIXv5 0 1C3

IH PTI 22X2A6//63X!:HTECH OIHJS //2X4HTASKZZX1O(2HI lrl.J(ZHZ )130H 0 104
23 ),10(ZHk 1.1312145 13H16 6/9X61(1XII)3 D 105

220 FORMAT (lX18,1X61F2.1) 0 106
230 FORMAT (1Hl48X2jHiflE 1969 BJ PRIME9X20HVEASUS SYSTEM MATRIX9'4 0 107

IX2A6//65X7HSYSTEMS53X7HAVERAGE/3X4H;TASK,4Xl6l7,3X6H&kCR0SS//) D 108
240 FORMAT (1H!45X47HROE 1969 GK VERSUS TECHNOLOGICAL OBJS MAYRIX95 0 109

IH P12 22X2A6/I63X1CHTECH OBJS /2X,76X18(241 3/2X8(2H6 )910(2H7 )91 0 110
20(2HR 3,1012149 )tlZ(2140 3,8(2141 IIX56(IXIIh92X7HAVERAGE3X4HTASKI 0 111

250 FORMAT (2X56F2.1,F7.393XI8) 0 112
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260 FORMAT (2XI3,l5F7.l,3XF6.4) 0 113
270 FOR~MAT (lX13,6XlfA5) 0 114
280 FORMAT (1HLX411TASK2-X29HASSOCIATED 1498 WORK IJNITS// D 115

ENO 0 116-
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SMIP.

SUBROUTINE SMIP E 2
C E 3
C RTN TO SIMULATE LINEAR PGM AND DEVELOP TASK RANK BY ROE E 4
C E 5

COMMON /EX/ BUDG15I.OOFACD 1 REPDPRO.OL1.D0RL2.IDT(2hI[YNTC' N E 6
Iv,,LASTY E 7
COMMON /TASK/ BJI161.BPII61hCLH(41,COST(2ICS4(4),CS(2), E 8
1 CSU'(8),EC(Zh#El(219IS(153 ,1T115) .ITITLE(8.25C) * E 9
2 LIM(SbgNPI(l4.281,RWU(10),S(15),T(15), E 1C
3 TG(117) E 11
COMMON /FIVE/ CLY(251,6),ITP(253ILR(25,5.PERZ5q), E 12

I TBJ(I.).rGK(1171 E 13
DIMENSION ALAP(41.CLI?),CLPIZSO),CSPE25O),DNI5I,nT14), E 14

I 'CP(Z5!),tEIPI25GJ. IPRL(250IIRA4K(250ILRPIZ5O) * E 15
2 *40H13951908J(L),OBJP(250)gPART(51@PRL(Z2,0), E 16
3 PTI4),qATIO1250),T8I2) E 17
DATA (0,4111t[1l151/ 30.,35.,67ov19.#37.f E 18
LOGICAL OUFACvD0REP9DUPRnOURUvDORL2 E 19
LOGICAL wRITEL E 20
DATA (NOHM'I1,),IuI51 I18HSTRUCTURES ,E 21

I 18MFLIGHT MECHANIICS , E 22
2 LONFLIGHT CONTAOL 9 E 23
3 I8NVSHICLE DYNAMICS t F 24
4 ISHVEHICLE EQUIPMENT f E 25
DATA IIRLNKqISN4O/I'4 *8I*NSE1/MPR,MVMLB/4HPROJ.3HDIV,3HLAB/ E 26
IY8AR- IY*1968 E 27
YEARw.IY-1 E 28
00 180 llNT E 29
READ (11) ITPIthI,CLYII1J,)CSEC,9EICOSTCSUMRP@TG E 33
IDqtTPi I II0O0Clf3#) F 31

C E 32
C GENERATE WEIGHTING FACTOR FROM TASK RANK IN DIV E 33
C E 34

XnFLOATIIR-)/O41ILJI.3 E 35
ARiEXP(-X*42)*. 37 E 36

C E 37
C CALC CO! T ANDn GoJ COEF FOR EA RESOURCE LEVEL E 38
C E 39

DO 170 K-I,? E 40
PARTIK -1. E 41
CO9T(K )wCOSTIK 3..OCI E 42
CLB*CLYl I, Y) E 43

C E 44
C FIND T8 *LE* 12 YEARS E 45
C E 46

T8EIK)u'. '.. 4T
100 CLAnCLNU(CLBCOSTIKHI E 48

IF IT8IKloLT..1i CLIKI&CLA E 49
TB(K)sT8(K)*l. E 50
IF ICLA.GE..8) GO TU 113 E 51
CLBmCLA E 52
IF (T8IK).LT*12.1 GO TO 10C E 53

110 IF tABS(CLCK)-.8).GT..OO1I GO TO 140 E 54
Ca-so. E 55

C E 56
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C CAIC S TOl REACH4 .8 IF REACHED THIS YEAR E 57
C E 58

00 120 J-2,7 E 59
jja;9-JE 6C

IF (C1YfI,IY).GT.."*FLOATCJJfl G0 TO 131 E 61
120 C8%C8*CSUM(Jj.1) E 62
130 CRiC8+1' *I.I*FIOAT(Jj*l3-CLYIIIY))*CSUMIJJ*1) E 63

PART( K )C8/CUSTIK) E 64
Cs (K)-CS(KD *P.ART(K I E 6S
EC(K)sEC(K I*PART(KJ E 66
ElIK)=E I(K I*PART(K.) E 67
CO9T(K)sC9 E 68

140 e~p9IJp'Z. E 69
DO 15C J=1,16 E 70
fEN*TPJ (J)-YEAR E 71
PPJII()* E 72
IF fCEN.GT ..,1) BPJ=BPIJ)*TIM(T8(K)/DEN) E 73

150 epgumwnpsu?'.BPJ E 74
TGSUV'u0. E 75
DO 160 J-1,117 E 76
OENsTGK(IJI-YEAR E 77
TGJw0. E 78
IF (nEN.Gr.o~l) TGJxTG(J)*TIM(T9(K)/DEN) E 79

160 TGS(P'uTGSUI'.TGJ E 80
1701 OOJ(KluUICL(KI-CLYIIIYI)/CLY(IIYII*(BPSUM*AR4TGSUM) E 81

KPvtl E 82
IF UVBJ(2l/COST?)GTOJ(1)/COST(lI KPO2 E 83
IF (OORLI) KPal E 84
IF ICORL2) KP=2 E 85
CLP(lIuzCL(KP) E 86
LRPII )zKP E 87
CSPI I )CS(KP) E 88
FCPt I-ECIKPI E 89
EIPI II-ElIKP) E 90
OBJP(I I OBJ(KP) E- 91
IF fCLYfIIY).LT..7991 PERIII-PART(KPi E 92

180 RAT1OII-zUBJP(IIICOST(KP) E 93
CALL SORT lRATI0,PRL,IPRL,NT..TRUE.) E 94

C E 95
C WRITE PRIORITY iUISr E 96
C E 97

WRITE 16,34C) IYEAR9IUT E 98
WR ITEL=.TRUEo E 99
SMCS-O. E 100
SMO8-0. E 101
SMCSTzC. E 102
D0 220 Iv1,NT E 103
IPvIPRL( I) E 104
IRANKI IPIZI E 105
SMCSTxSMCST.CSP(IPI.CEI40*(ECPIIP).EIP(IPU) E 106
SMCSRSMCS#CSP( IPl E 107
SMfJ8=SMOB4UBJPI IP) E 108
IF ISMCS.LE.BUDGIIYI) GO TO 200 E 109
IF (.NCT.MR!TEL) GO TO 190 E 110
WRITE (69330) E 111
WR ITEL*.FALSE. E 112
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190 CLYliP,1Y41)uCLYIIP#IY) E 113
LR(IP. IY+13a0O E 114
GO TO 210 E 115

200 CLYIIPIY+1)=CLP(IPI E 116
210 LRIIP,IY)-LRPIIP) E 117
220 WRITE 16,36!)) I,ITP(IP),(ITITLE(JIP),Ju1,81,LRP(IP),CSP(IP),ECPfI E 118

IP),EIPIIP),OBJPIIP),RATIO(IP),SMCSSMOBSMCST E 119
C E 120
C WRITE ANNUAL OUTPUT E 121
c E 122

DO 230 K-194 E 123
PT (K) u'. E 124
DT(K).0. E 125

230 ALAB(K)=0. E 126
IOPoITP( 1)I10OOCEC-(, E 127
IPPwITP( 1)/1030 E 128
IPNs1 E 129
Do 290 Im1,NT E 13D
IO4ITPM /1'2000000C E 131
IPROJoITP( I /100CO E 132
IF (I.EQ.1) GO To 260 E 133
IF (IPROJ*EQ.IPPI GO TO 280 E 134
WRITE 1693201 MPRPT E 135
00 240 K=194 E 136
D)T(K)wDT(K I+PTlK) E 137

24C PTIKI-C. E 138
IPP-.IPROJ E 139
IPNZ IPN.1 E 140
IF tI~OEQ.IOP) GO TO 270 E 141
WRITE 16,320) MDV,Ot E 142
00 250 K-194 E 143
ALAS(K)-ALA8(K)+OTlK) E 144

250 MlTI-)0. E 145
260 IDP*ID E 146
C E 147
C WRITE ANNUAL OUTPUT HOG E 148c E 149

NYn67s IY E 150
NYPI-NYil E 151

270 WRITE (6,3511 (NDHMIJIO),Jz1,3),IYEARIOTIPROJ,(NPH(JIPN),J.1914 E 152
1), WV, NYPI E 153

280 ITASKU1ITPCI)-IPROJ*1000OOIU0O E 154
ISEL- ISNO E 155
IF IABS(CLY(IIY.1)-CLY(I,IY)).LT..001, GO TO 290 E 156
ISEL-IBINK E 157
PTI1)-PT( 1I.OBJPI I) E 158
PT(2)mPTf21.CSPfI)1 E 159
PT(3)wPT(3)*ECP( I) E 160
PTt4i*PT(4).EIPI I) E 161
NR LAT E 162
IF (CLY1IIY'1).LT.0.) NRL=Z E 163

290 WRITE (6,310) ISELITASK,(ITITLEIJ,I),J=1,4),CLY(IIy),CLY(IIyYl E 164
1,08JP(I),CSP(I),ECP(li)EIPII),LmP(xI.ItRANK(Ih*(ITITLE(JI3,J-5,a) E 165
00 300 K-194 E 166
)T (K) .OT(K)*PT(KI E 167

300 ALAB(K)-ALAB(K)tOT(K) E 168
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WRITE (6,320) MPR,Pr E 169
WRITE (6932-)) MOvOr E 170
WRITE (6,321) MLB,ALAD E 171
RETURN E 172

c E 173
310 FORMAT (ZXA6,5X 14,6X4A6,2(7XF3o2) ,Fl1.4,3F13.2. 16,1 13/23X4A6) E 174
320 FORMAT (7OX4OIlH-),S3AA4,5X5HTOTALFIl.4,3F1O.2) E 175
330 FORMAT (1H-)132(1H*l//) E 176
340 FORMAT (lHl56Xl9flPRIORITY LIST FORI6q41X2A6flC5X3(6X3HCUM)/13h R E 177

1AN4K TASK20X5NTITLE26X2HRL4X3HC.S4X4HENGC3X5HENGH3x34OBj5XSHRAT E 178
2106X3HC.S6X3HOB.J5X4HCuSr//) E 179

350 FORMAT (1H13A6,.8HOIVIS1ON24Xl6HAN4UAL OUTPUT 16,47X2A6//9X7HPRlJ E 1so
IECT1XI417Xl4A6/112X6H OEST 4X7HOVERALL/SH SX4HTASK13X5HTITL E 181
2El8X2HCLI 3,5X2HCL13,5X3HOBJX3HC.S6X4HEN4GC6X5HENG1H6X2HRL9X4HRANK/ E 182
3/) E 183

360 FORMAT (14,2XI8,2K7A6,A4,I4,F8.1,2(4XF3ol),F8.3,3XF6.~gF9.1,F9.3,F E 184
19.1) E 185
ENO E 166-
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FUNCTION CLNU (CLINqCST) F 2
C F 3
C RTN TO UPDATE CONF LEVELF 4
C F 5

COM4MON /TASK/ BJ(16),FIP(16),CLHo4)COST(21,CSH44),CS(2), F 6
1 CSUM(8).EC(2),EIt2hIlS(15II1I15),ITITLEI8,25CI, F 7
2 LIM(5),!4PH(14,28),qWUIlo),S115),T(151, F 8
3 TG(117) F 9
ICLftlO.*CLIN,.00fl F 10
IF t!CLoGE.8) GO rn 12'C F 11
CLNV=.1*FLOATI ICL)*.OQOOOOI F 12
DCLO(CLIN-CLNU)*10* F 13
OC5wI1.-OCL)*CSUM( ICL.1)-o0C1 F 14
IF ICST*GT.DCS) GO TO 10') F 15
CLNU=CLIN.*CST/CSUM(IICL~ll F 16
GO TO 110 F IT

100 ICL*ICL~l F 18
IF CICL*GE.81 Gn ro 120 F 19
CLNUmCLNU* .l F 23
OC9*OCSCSuMI ICL#1) F 21
IF (CSTGT.DCS) GO rO 100 F 22
CLNUaCLNU+.*(CST.CSUMIICL+l)-DCS)ICSUMIICL.11 F 23

110 CLNUu(FLOAT(IFIX(CLNU*100.)IlilOO* F 24
RETURN F 25

120 CLNUO.8 F 26
RETURN F 27
END F 28-
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FUNCTION TIM (T8J) G 2
c 3

C RTN TO DEVELOP TIMELINESS FUNCT10~4 G 4
C G 5

TI M=C *G 6
IF (T8J.GE.2.1 RETUH'4 G 7
IF (TSJ.GT.1.51 GO Ta 100 G 8
IF (T8.J*'uT.5) GO TO L1D G 9
T I~a2. '18J G 10
RETRIN G 11

boC TIM24.-2.*Taj G 12
RETURN G 13

110 TIP't. G 14
RETURN G 15

END 16-
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C SUHRCUT14E SORT (XIN,XOIJT,LIST,N,DECE4D) H 2
CH 3

C PTK TO ORDER ARRAY (IF NUMBERS 1IN ASCENDING OR DESCENDING PRDER H 4
C H 5

LOGICAL DECEND H 6
DIMENSION XIN(N), XOUF(N), LIST(N) H 7
LI STi 13=1 H B
XCUT(1)=XINI ii H 9
n0 150 I=2,N H 10
IF (XINIII.LE.XOUT(I-1)3 GO TO 140 H 11
ITU 1-2 H 12
IF (iT*FQs0) GO TO LIOe H 13
DO 100 VIu,IT H 14
LzI-K-i H 15
IF IXINIII.LE.XOUT(L13 GO TO 120 H 16

100 CCNTINUE H 17
110 L-0 H 18
120 MSAL42 H 19

00 13C M-MSI H 20
1SUBBI+MS-m' H 21
XOUTE ISUB)-XOUT( ISUB-1) H 22

130 L19T(ISUR~3=LIST(ISUB-11 H 23
XOUTIL+lIzXIN( I H 24
L1I T 1) I H 25
GO TO 15C H 26

140 XOUT(IIIXIN(13 H 27
LISTI 13=! H 28

150 CCNTINUE H 29
C H 30
C CHANGE ORDER FROM DESCESIDING TO ASCENDING. H 31

C IF (DECEND) RETURN H 33

N2%( N*1 312 H 34

D0 160 1-1,N2 H 35
AuXOUT(I) H 36
IsUe=N~l-I H 37
XOUT(I )-XOUT( 1508) H 38
XOUT( ISUB)zA H 39
IAiL! STE 1) H 40
LI ST I )=LISTI ISUM) H 41

16C LIST(IS(JBI=IA H 42
RETURN H 43
ENnI H 44-
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SUBROUTINE FINAL 1 2
1 3

C RTN TO PREP AND WRITE FINAL RPT AW4 TECH PROFILES 1 4
C 1 5

COMMON /EX/ RUI)G( 5) ,DUFACDUREP,OOPRO,OORL1 ,00R12, DT(23 , YNTC"N 1 6
10, LASTY 1 7
COMMON /TASK/ BJ(161,BP(16),CLH(43,COST(2),CSH(4),CSf2), 1 8

I. CSUOh3iEC(2),EI(2),IS(15),1T(i51 ,ITITLE(8,25c3 , 1 9
2 LIMISJN'PH(14,28),RWU(Ij)),S(15),T1151, I ic
3 TG(117) I11
COMMON /FIVE/ C1Y(25",6),ITP(25),LR(250,51,PER(253). 1?
1 TBJ(1oi.TGKI1171 I 1
LOGICAL nOFAC,OREP,nOPRODORLj,00R12 if1#
DIMENSION IIRS(S), CAS(81, ENC(819 ENI(8) 1 15
DIMENSION1 CSU(5),ECU(5),EIO(51,IPRO(250,153, IROW(80),IYAR(62, 1 16
1 TJO( 15)vrK0( 151,ITC(2lISYf2)# 1 17
2 NAMPI4),NAMT(4 , IFAC(6,83 .OZCI6,8),TS(t51 ,T(151 I 18
DlATA IHLNKv(IYAR(I)vI!,63/!H ,1H8q1H9q1HOH1HL2*H3/ 1 19
D)ATA ITC(1)/l2H2 TECH OBJ/,ISY(1)/12H1SYS SUPPORT/ 1 20
WRITE (8,32r.) I 21
DO 200 I=1,NT 1 22
READ (1) ITASK,NAMr,ISYM,LEXT,NAMP,LIM,IR,(irITLE(J,I),J=1,8),CS,E 1 23
IC.8ICLH,CSH,lTTISSRWUCASENC,ENI,IFAC,OCC 1 24

c 1 25
C WRITE FINAL RPT 1 26
C 1 27

IF IMOD)(I,2).EQ.1) %9RIrE (6,2601 lOT I 28
[I)qIT ASK/I ^jOOkc',: 1 29
WRITE (6,2701 [OITASK,(ITITLE(JtI1,Jx1,8)tIR 1 30
00 00~ J*1,15 1 31
IGqIT(Jl 1 32
TKO J 1=O 1 33
IF IIG.NC.,l) TKOfJ)=TGK(IG*.C1 1 34
IRAI Sl 1 35
TJO(I 3 1 36
IF (AN.)Tjnljj)=TBJl1B)*.- l 1 37
TT(J)zFLOATfIT(J)l*. p1 1 38
TS(J)=FLOAr(ISuJ))*.'I 1 39

100 IF (DO,'Rfl) IPRflI,Jl=IFIX(1I..*S(J*.01)10*18.1000C0*IFIX(10.*T(J 1 40
1)4."1I ,O0C)O0*IG1 41

WRITE (6,23) TT,TSTSTKOTJO 1 42
Do 110 j=1,5 I 43
CSOtJ)af'. 1 44
ECCI JR =-. 1 45

110 EIO(J-u.. 1 4
DO 120 J=1,LASTY 1 47
IF (ABS(CLY(I,J41)-CLY(IJ)I*LT.OflC11 GO TO 120 1 48
PCT~1. 1 49
IF (CLYlIJ+13.GT..799) PCT=PER([l 1 50
NRLaLR( IJ) 1 51
CSO( J)=CS( NRL)I*PCT 1 52
ECO(J l=EC(NRLI *PCT 1 53
EIOIJ )=EI INRL)*PCT 1 54

120 CONTINUE 1 55
WRITE (6*2901 CLH,(CLY(IJItJ=2,63,(RWU(J),Jz1,53,CSHCSO,(RWU(Jt, 1 56
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FNALo

IJ=%.1C),ECCEIOILRII,JhgJxl,5) 1 57
C 1 58
C CHECK FOR TASKS NOT SELECTED FOR 5 YEARS 1 59
C, 1 60

IF CABS(CLY(1,1I-CLYII,6fl.GT..20311 SO TO 130 1 61
WRITZr (8,33'2) ITASKv IITITLE(J. 1),Jzl99) I 62
GO TO 20~C 1 63

130 IF f.NOT.DOFAC) GO TO 20t' 1 64
c 1 65
C WRITE FACILITY PRE-SORT RINARY RECORDS 1 66
C I 67

JSxABS(CLY1I 111*1C.001 I 68
JTNABS(C1YI ,6) )*10J.0ul 1 69
no 190 JmJSJT I 73
DO 19t' K&1#6 1 71
IFC*IFACIKtJI 1 72
IF (IFC*EQ.0) GO TO 19C 1 73
CO 140C L-195 1 74

14C IHRS(L)xC 1 75
IOCLB=J 1 76
00 180 L=195 I 77
MCL'ABSfCLY(I9IL+1) 3*iU.G0 1 78
IF (MCL.LEeMCLB-1) GO TO 180 1 79
DO 170 M*MCLB,MCI 1 80
00 150 Nxlo6 I 81
IF IIFC.EQ.IFACIN,M)l GO TO 160 1 82

150 CONTINUE 1 83
GO TO 1-70 1 84

160 IHRS( LI-IF IX(OCC(,4,MI*.95 ).IHRS(L) 1 85
170 IFACIN@Mlur, 1 86
180 MCLB=MCL.1 ST8

WRITE (It) IFC,.ITASK*NAMTgLEXT9IHRS I88
190 CCNTINUE 1 89
200 CCNTINUE I 90
C 1 91
C WRITE TRAILER 1 92
C 1 93

IFCa-9999 I 94
WRITE (11) IFC,ITASK94AMTLEXT9IHRS 1 95
IF C.NOT.OOPROl RETURN 1 96

C. 1 97
C WRITE PROFILE RPT 1 98
C I 99

DO 250 J=1,131 I LCO
JliJ-117 1 101
IF WeJ.Ea.17) WRITE (6,300) ITCiJIDT 1 102
IF (J.GToll71 WRITE (6,300) ISYtJL*IDT I 103
DO 250 ImlqNT I 1C4
DO 210 K-1,15 I 105
KPR0=IPRO( IK)+1170) I 1C6
IF (J*LEe117) KPRO-KPRO/100COU I IC?
IF lJ*EQmMODIKPRO.LOOOCO0)/1G0) GO TO 220 1 1C8

210 CCNTINUE 1I 19
GO TO 250 110i

220 DO 230 M=213,80 ill.
230 IROW(M)-IBLNK I 112
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FNAL.

00 241) 1 113
KL i 7-L 1 114
1 L AS CLYI.KLI,.-.):) I 1:L5

240 IROW(IL)=IYAk(KL) 1 116
SUxlFO~M[(,PO'u) 1 117
IF (S(uP.r..699 1 JI1TE 16,3k.', ITP( IIsup,( IrITLEKIhtKxltdl 9I1O 1 118

1W( K~ ) ,K=20), 10) 1 119
2 5 CC NT I Nu 1 120

Q E T URN 1 121
C 1 122
26A' FOckMAT ( lHt33dX5:'lf)E fy 1969 FINAL REpOqT 1 123

1 3WXAt)) 1 124
270 FORMAT (29iUVIS(J'1I37X4iTAK2XId,6XA62 )X21Aql4//I 1 125
280 FOR~MAT (2l(23HSUPPnRiT OF TECH OBJS42X2I-9SUPPOqT OF SYSTEMS/'H 1 126

1 TO j5(JXF3.3)'SX4#1SYS 15(.XF2o!3/54 SUP 15(3H4 .Fj.lI5X4HS~' 15 1 127
2(2H4 .FI.1)/5H TK '.51iXF4.3),5C4 TJ 15(lXFZ2.2h'/') 1 128

290 FORMAT (110HHlST)NY49X16HASSUCIATED 1498I15X2II658XH668X2ti67iX'H 1 129
168 X2H146X2H703X2F7l1X2H728X27314X!l14WOqK U*4ITS/4X314C1 947XF3.'>) 1 130
2t7x5A6/3X4ifC.S 9F1J * i7X5A6/3X4HE4iC4)X5Fl3.j/2X5HE'4GIH40X5F10.1/4 1 131
3XIH-RL l9X511)/2(IHW/3I 1 132

30C FORMAT (2A6,14,4C~ld8eFY 19)9 PRJF ILE S44X2A6//3X4HTASKTX35UP3v5 1 133
1HTITLE43X'.7HCO'AF1D-=N'CE LEVEL /7)X2H 2(1H.I1H39(1H.)1H49(1H.)1H311( 1 134
2114. 11691114.)j 1791 iJ. ) Hq/I 1 135

310 FORMAT (2X18,4XF3.i,3XdA6,3Xb1Al3 1 136
32C FORMAT tIH146X39HTASKS NOT SELE:TED FOR FIVE YEARS 1 137
33C FORMAT 12)XIa,12XIIA6) 1 138

FND 1 139-
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UTP43

SIRLDR UTP?4C L6 APR 68 UTH40000

%FILE UTH40 *LrITo1*,A(1l,READY,8tNINOUT,BLK26' UTH40031

SUILE UTM40 *UtITO'A(21,REAOYBININOUT.8LKu26" UTH40,

$FILE UrM40 *UNITC8,A431,READYSCOINOUTBLK-22 UTH40033

$FILE UTM40 WUN[I11%Kil),READYSININOUTBLK-26^ UTH40O4

SIBSYS
SEXECUTE SORT

OPT IOUIEUALSoNAPoCARDSoTAPES
CHAMELS.IUWUT/Kl1,MERGEI(BCl .OUTPUTIJ3
FrLEvINPJTI#8LO/139P40E/B
FILE#OtJT*BLO/139MODE/B
REC9FIlELD/1366,16B) .LEM/(11)
SORT*FILlE/1vORD/3,FIrLD/(2)
END

STBSYS
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FACT*

C PTN TO 0/P SURTED FACILITY UTILIZATIOV DATA K 7
C K 3

OlMeKSION ITITL~fll,151) K 4
nIMENSION IIIPS(5),NAM4T(4) , HT(5'gIOTI2),IHUR(5,5) K 5
CATA FIRST/T/ K 6
CAT A ( 114OR( 11 I ) ,1,)1 K 7
1 3C'HAFFOL-EX1STIN, FACILITIES K 9
2 3iH ,K 9
3 3HAFFDL-PROPOSED FACILITIFS ,K IL
4 3L-HCOMPUTER FACILITIES ,K 11
5 30H'C4-AFFDL FACILITIES /K 2
LOGItCAL FIRST K 13
CALL! DATE (IDT) K 14

C K 15
C PRINC IN FAC TITLF-S K 16
C K 17

D0 1^1C 1-1,150 K 1i
REALD (5t2S.;) (ITITLS(JI)tJz1l1)l K 19
IF tITITIE(l,I).EO.-,) GO TO 110 K 2.

10C CCKTINUC K 211
U~PIT I6o27')) K 22
STCP K 23

110 READ (3) IFC,ITASK,.NAMT,LExr,IHRtS K 24
IF (IFC.EU.IFCP) GU TO 180 K 25
IFCP= IFC K 26
IF L.NCT.FIQST) 69 Tr) 120 K 27
F IRST-.FALSE. K 28
GO TC 1I'5 K 29

12C WRIIE (6,24.C) IHT K 3C
IF LIFC.Gr.;U GO TO 13C K 31

C K 32
C TRAFR K 33
C K 34

InRITE (6,2i0l K 35
STOR K 36

C K 37
C A FAC HOR CR FAC CIIANGE K 38
C K 39
130 IFl-IFC/l0Cn K 4C

IF LIFH.EQ.01 IFHal K 41
IF (IFH.EQ.IFHP) GO TO 140 K 42
IF1IP= IFH K 43
V~RITF (6,2CO) (IHtIRJvIFH),Jz1t5),IDT K '4.

WRITE (6,2101 K 45
C K 46
C SCAN FOR FAC TITLE SUBSCR K 47
C X 48
140 C0 150 1=1,150 K 49

IF &IFC.EQ.ITITL(lvI)) GO TO 160 K 5C
150 CONTINUE K 51
160 TFT:'ITIT1E(I,I)+10C00 K 52

WRITE (69220s) IFT, (IrITLE(J,1)9J=2,11) K 53
C K 54
C ZERO SUM'S K 55
.C K 56

78



ASD-TR-68-23

FACT.

00 170 !R195 K 57
170 IHT4I160 K s8
C K 59
C P74COESS DETAIL L14E K 60
C K 61
180 00 190 Iu~1,5 K 62
190 IHTII)sIHT(11+IHRS(I) K 63

WRITE 16,2301 ITASKNAMT,LEXT,IHRS K 64
Go TC 110 K 65

C K 6b
200 FORMAT IIHISA6,40HRDE 1969 FACILITY UTILIZATION REPORT5CX2Ab'/ K 67

1) K 68
210 FORMAT 11H;77X24HHOURS - BY FISCAL YEAR/*7X2H698X2H?08XII718X2u7 K 69

128X2P73//) K 70
220 FORMAT tlX[4p3XtnA6) K 71
230 FORMAT 11Xt8*7X5Ab,14X5I10) K 72
240 FORMAT (LZ47XI2HTOTAL HOURS5IIO/I// K 73
250 FORMAT (4HLEOJI K 74
260 FORMAT 414,9A6pAZ1 K 75
270 FORMAT (20I1' TO0 MANY FAC TITLES) K 76

END K 77-
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DEPARTMENT OF THE AIR FORCE
AIR FORCS FLIGHT DYNAMICS LABORATORY 4AFSC)

WRIGHT.PArrERSON AIR FORCE EASE, 'OHIO 45433

REPLY TO
AT F O, DC; 15 AUG :-r7

SUBJECT: Project RDE FY 69 Program - Time Charge Nr. 77601

TO; FDC FDD F FDM FDT

1. Attached ore the input data instructions for the FY 169
Research and Development Effectiveness (RDE) Program.

2. The inputs required to RDE hove been considerably simplified
and redu-'ed as compared to previous years. The engineer's time
required will be minimized. There are 4 forms to be completed
by the engineer. These are:

Format I - Confidence Level Work Description and Resources
Requirements (This Is the core of the Project/
Task/Subtask Exploratory Development Plan)

Format II - Support of Laboratory Technical Objectives
(Internal Laboratory Technical Communication)

Format III- Systems Payoff List. (For communication to
SPO and advanced systems offices)

Formo.t IV - Limited War Support. (Used for SL;. reporting)

3. The RDE FY '69 Punch Card Tranicript will be accomplished by
secretarial or clerical personnel who will be specially instructed
by FDP to do thic task. This will free the engineer of a rather
tedious job and will make for consistent entries. Further communi-
cations to the Division will be made regarding this matter.

4. The Resource Schedule Summary Work Sheet, Confidence Level
Display Chart and Facility Grid Transcript used lost year have been
deleted from the input requirements.

5. The objectives of above changes are to:

- Minimize engineer's time expended preparing inputs.
- Improve inputs - fewer errors and misinterpretations.
- Improve input data response time.
- Reduce computer usage time.

6. The Laborctory management uses dota derived from the RE out-
puts throughout the year for information retrieval, as an aid to
Labo,ratory management decisions and for communication with advanced
system offices.
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7. In view of the above and to assure accuracy, it is extremely
important that task engineers have a thorough understanding of the
RDE instructions. Instructionz should be reviewed prior to actual
preparation of RDE input data. Also, a completed sample input
package is included for guidance and reference. tse of prior yea&r
input data as a guilc where task objective remains unchanged will
aid in decreasing input preparation time. If further clarifica-
tion is required, the following FDP personnel are available:

A. B. Nutt, J. F. Schmidt, Lt. L. Morris
Ext. 55337, 52615, Room 2E27, Bldg. 45

@. Each division office is requested to review all the task/
subtask inputs and rank these in priority order according to the
importance of the effort to future AF systems in general. The rank
for each task/subtask will be inserted on the respective Format I
prior to fcrwarding the four formats (I, I, III, 1 IV) to FDP.

9. rimely interation of inputs by the Plans Office is rvquired.
Submittal of Division inputs to FDP in accordance with attached
instructions is requirA on or before 20 November 1967. One (1)
typed original of each inr nt format is required.

10. Management )udgement is an essential and integral part of tne
inputs. Careful consideration and review by all echelons is
roiuired to ensure that tne resulting product will reflect the
best professional judgoment available in the Laboratory.

ALE D. AVIS 1 Atch
Colooel, XAF 1. luidance for F''9 Resource revels
Director 2. ' uidance on Ocnfidence Level Work

Description$
3. Format I
4. Format II
5. Fermi! III

n r. omat TV
Samle Jase

8. Fl v Chart of RDE "09 inpu. Prep.

7Y to: F
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RDE FY 69

Aug. 67

FY '69 RESOURCE LEVELS

1. Inputs by Laboratory engineers to project RDE for FY 1969 will in-
volve two Resource Levels, namely:

R.L. 1 - Authozized Exploratory Development Engineering Manpower
with FY '69 Estimated Budget Dollars

R.L. 2 - Double the Authorized Exploratory Development Engineering
Manpower with Dollars Required

2. The resource requirements, which make up these Resource Levels,
are described below:

Resource Level 1 - Authorized Exploratory Development Engineering
Manpower

The engineering manpower shall be the currently authorized engineer-
ing manyears used for exploratory development work. The engineering
manyears should be separated into contract engineering monyears and in-
house engineer;ng manyears to reflect the best mix suitable for the
task and the organization involved. Assume adequate technician,
clerical and wage board support is available but do not include in man-
power; use engineering manyears only. Work should not be subdivided to
a point where less than .3 engineering manyears/yr. are required. The
Project Resources List attached, shows the authorized FY '68 exploratory
development S&E manyears by project; use this manyear estimate for
FY '69 as a guide. Since increases in S&E manpower are not considered
likely, constcmt manpower ceilings will be used for Resource Level 1 in
successive years.

For FY '69 ceiling funds, use the Project Resources List attached as
a guide but reflect any known changes to the figures that might present-
ly be in effect.

For estimating support funds, use realistically expected support
funds for in-house work. Prior year support funding should be used as a
general guide. Include supply and equipment requirements with unit costs
of over $2500; travel, telephone and Form 9 requirements are not to be
included. Also, considcr the use of existing and proposed Laboratory
facilities and other facilities outside the Laboratory.

Supplies and equipment support shall be considered as being purchlased
with contract type 610-680 dollars and the total dollars will be used as
the task fund requirements.

Resource Level 2 - Double Exploratory Developmen- Engineering Manpower

Use double the autho-ized exploratory development engineering man-
years for the task/subtask level being submitted in RDE FY '69. If the
input is at task level, then the manpower should be double the task
authorized manpower. If the input is a subtask, it should be double the
manpower allotted to that subtask. The manyears should be separated into

1-1
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contract engireering manyears and in-house engineering manyears to re-
flect the best mix suitable for the task ani the organization involved.
Assume adequate clericnl, technician and wage board support is avail-
able, but do not include in manpowei, use engineering manyears only.

For determining contract funds where experience is not available,
consider the in:reased manyear allocotion and use as a guide the
attached graph, 'Engineer Manpower vs. Contract Dollars.'

For estimating support funds, include supply and equi, ient require-
ments over $2500; travel, telephone and Form 9 requirements are to be
omitted. Also, consider the use of existing and proposed Laboratory
facilitlei and other tacilities outside the Loboratory.

Supplies and equipment shall be considered as being purchased with
the contract type 610-680 dollars and the total dollars will be u-ed
as the task fund requirements.

3. Based n the above information, the FY '69 resources required
should be inserted in the "FY '69 Ceilina Resourc-s PrD'c,--j orA tho
Double Engineerinq McLyrs" spaces prov -  ... nc Level Work
Dezrci.ption A-71 Resources nquirements formaL. (Format ':I)
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RDE FT 69
Aug. 67

A. CONFIDENCE LEVEL WORK DESCRIPTION GUIDANCE

I. To measure the technical progress of each task, the Confidence Level
(C.L.) scale is uaed. Each task engineer, using the Confidence Level
scale definitions included In this attachment, will provide the Confid-
ence Level work descriptions for his particular task/subtask.

2. The Cc.fidence Level scale has a range from .2 to l.O,and each
rummer-ical vCl ue within the scale is a Confidence Level. To provide con-
sistency among taskr, the Confidence Level definitions shown on the
attached sheet are provided for guidance to the engineer.

3. The exploratory development work necessary to achieve the variow
sequential Confidence Levels shall be described on the format entitled:
"Confidence Level Work Description and Resources Requirementsl, Format I.
(See attached completed example) The work descriptions preparation shall
be guided by the following comments.

a. Do not show work descriptions at Confidence Levels lower than the
current ntate-of-the-art. If, for example, current state-of-the-art is
at Confidence Level .5, then it is not necessary to describe the work
conducted to achieve this level. Describe only the work necessary to
achieve .6, .7, .8, .9, and 1.0. Do not use partial Confidence Levels
such as .63, .72, .75, etc. Also, do not skip Confidence Levels, i.e.,
if a C.L. is not involved, insert it, and state, no work required. A
taak/subtank shall be considered to be at a C.L. of .2 which is con-
sidered the origin or start point for a now task. The historical infor-
mation on C.L. and dollars expended for each task/subtask will be inserted on
Format I. This information for prior FY's ('6, '65, '66, & '67) is the
same as was submitted in RDE '68 inputs. A copy of these basic inputs
will be provided to each project engineer. The entry for FT '68 will be the
best estimate of C.L. and dollers expended by end of FT '68.

b. Were applicable, include after the description of work necessary,
the facilities needed to attain the Confiderce Level indicated. The
existing and proposed FDL facilities and other outside facilities required,
including the occupancy time, should be entered on the Fozmat I, Reference
List of Facilities, attached. Notice that the facilities have been
coded to aid in data retrieval. Uee the coded facility number on the
format. (Contact Mr. Frank Nevius, 55337/52615, for code numbern of
those facilities not listed.) For example, if in-house structural tests
are required to achieve a C.L. of .5, simply enter the code number 0O0
for Structural Test Facility, and number of occupancy hours required.
Occupancy hours is defined as the period of time the test facility is
occupied and precludes the use of the test facility for any other program.

1j. The total task resources required to accomplish the work described
for each defined C.L. should be estimated and recorded on the Confidence
Level Work Description, Format I. This should be the best estruate the

2-1
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RDE FY 69
Aug. 67

A. COWM)NCE LEVEL RK DESCRIION GJIDAICE (Cont'd)

Uak engineer can mike without regard to the ceiling resources. This
viii indicate ohat it vill cost in dollars and engineering manyears to do
the various bits of vork described for each defined Confidence Level.
The total funds vill include contract funs and support funds. It is not
necessary to separate these funds, since the support fund requirement
vll be assumed to be provided from the project funding. The engineering
mnyeara should show the breakout of engineering manyeare for monitori
contract work and engineering manyears for in-house work. Estimate t
resources required based on your presently used mix on ii-tLuse to con-
tract manyears.

2-2
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RDE FY 69
Aug. 67

CONFIDENCE LEVEL SCALE DEFINITIONS

1.0 The current Technoloav is adeauate
in all respects; detailed design
criteria is established.

.9 The current technoloqy is adequate but
minor refinements are desirable.

.8 Feasibility has been demonstrated and the
current technology is adequate to solve
major problems, but improvements in such
areas as service life, reliability and
efficiency are needed.

.7 Basic design criteria are available, but extensive
testing is required to demonstrate actual feasibility
(an Advanced Development Proraz might be required
at this point).

.6 Preliminary design criteria are oailable but a design
at this point would be shaky using only the current in-
format ion.

.5 A complete exploratory development program, which has a high
possibility of successful completion using the most
promising approach, is defined.

.4 The most promising approach to solution is indicated through ex-
ploratory experimentation, analytical effort, andor simulation.

.3 Preliminary analysis indicates the potential usefulness of the idea
and feasible approaches to the problem.

.2 The roblem can be defined, and basic idea(s) formulated, but only
genera approaches to solution are definable.

2-3
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RDE FY 69
Aug. 6/

B. SUBTASK IDENTIFICATION GUIDANCE

1. The basic division of work is by task. The task ma/ support one
or more systems ani Technical Objectives (T.C. 's). The contribution
of the task to the syvslems may vary for different systems. Similarly
the contribution to the various T.O.'s may vary. This wouli be for a
standard or no.-nal task. All tasks used in R)E, will be real tasks
and not blanket tasks using unauthorized task numbers.

2. Where task reiources (manyears and funds) cc be divided between
subtasks, to reflect contributions to different systems and Technical
Objectives, seprite subtask Confidence Level work descriptions and
resource requirements (Format I) will be prepor-d.

3. These subtasks will be identified w itb -1, -2, -3, etc. These
subtask (-) numbers will be used for the life of the subtask and onc
the effort is completed or terminated, the (-) number should not be
used again. Contributions o' these subtask, to various sy-tems and
T.O. 's are houidlea as with the nor.ial or stando.i task.

4. The exploro-.ory development engineering manyears for any one sub-
task in FY6,. shall not require less than a total o . 3 engineer mon-
years per year, bascd on the currently authorized mGnpDwer.

m _4I
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RDE FY 69
Aug. 67

LIST OF TECHNICAL FACILITIES

CODE NR FACILITY DESCRIPTION

I ArEL EXISTING FNILTTIES

NOTE: AFSC Facilities listed below were extracted from

AFSCP 80-3 'echnicml Facility Capability Key"

0100 Wind Tunnel, Hypersonic (Gas-Dynamic - 50 KW)

0101 MHD Research Tunnel

0200 Wind Tunnel, Hypersonic (Gas-Dynamic - 4 MW)

0300 W:nd Munel, Supersonic (Gas-Dynamic - 2 Pt)

0400 Wind Tunrel, Hypersonic (Gas-Dynamic - Pebble Bed)

0500 Structures Test Facility (Aerospace Vehicles)

0501 Induction Heating (RF) Facility
0502 Structures Test Sensor Development Facility)

0503 Heavy Gas Gan Facility

0504 Flight Loads Environmental Facility

0600 Environmental Research Laoboratory

0601 Natural Environment Laboratory

0502 Induced Environment Laboratory

0700 Flight Control Simulation Facility (3ldg 192)

0701 Control System Development Facility (Bldg 195)

0800 Landing Gear Test Facility

0900 Decelerator Research Laboratory

0901 Wind Tunnel, Vertical

0902 Wind Tunnel, Subsonic

0901 Water Tow Table

0904 Crew Stat ion Development Laboratory

1000 Bearing Research Laboratory (Aircraft)

1100 Cancelled

1200 Atmosphere Control Laboratory

1300 Environmental Control Laboratory

140k Structural Dynamics Laboratory (Aerospace Veh)

1401 Frnway Profilograph

2-5
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RDE FY 69
Aug. 67

CODE NR FACILITY DESCRIPTION (Cant'd)

I AFFDL EXISTING FACILITIES (Cant 'd)

1500 Sonic/Acoustica'- Vibration Facility (Mobile)

1600 Flight Dynamics Data Analysis Facility

170 Flight/Navigation Radioisotope Laboratory

1809 Flight Research Simulation Facility

1900 Sonic Fotique Facility
1901 Sonic Fatigue Chamber (Large)
1902 Sonic Fatigue Chamber (Small)
1903 Noise Facility (Wide Band)

1904 Acoustic Facility (High Intensity)

II AWFIL PROPOSED FACILTIES

3001 Flight Dynamics Research Laboratory
30) Z Combined Environment, Laboratory
3003 Facility Engineering -,aboratorv - Bldg 254
3004 Aerodynamic/Aerother-odynamic Hi Perf Shock Tunnel
3005 Vibration Aeroelsticity Facility
3006 Support F Restraint System Variable Acceleration Evaluator
3007 L.ndinq Ger Modiel [ynamic Test Facility

3008 50 MW Nagentohydrodynamic Augmentat ion
30'D9 Grap.plinq & Lock-On Vibration Laboratory
3010 Liquid Hydrogen Test Facility - Structures
3011 50 KW EXF Contoured Nozzles
3012 Sonic Fbtigue Facility Noise Source Auguentotion

III COMPJTER FAILITIES

4001 Bldg 45 - Remote Station IBM 1440
4002 Bldg 65 - CDC 1604
4003 Bldg 254 - CDC 160A
4004 50 Meqgawatt - Ambilog
4005 Bldg 434 - MARK II
4006 Bldg 192 - Simulator
400' Sonic Fatiqu - kAulog
4008 Bldg 26 - Supersoni 2' Tutunel
4009 Bldg 45A - FDFY - Data Collection
4010 Bldg 45 - 1DCC - Analog
4011 BI11 S7 - Digital (SESCD)
4012 Bldg 57 - hialog (SFSC:A)

2-6
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RDE FY 69
Aug. 67

CODE NR FACILITY DESCRIPTION (Cont'd)

IV NON-AITDL FACILITIES

5010 Aerospace Med Res Laboratory
5011 Sixmode
5012 Drop Tower
5013 Centrifuge

5020 AFIT Facilities
5021 5' Low Speed Tunnel
5022 Nuclear Test Facility

5030 Systems Engineering Group Facilities

5040 Aeronautical Systems Division Facilities
5041 Flight Test Support Facility

5050 Arnold Fngineering Development Center
5051 Wind Tunnel - 16' Transonic

5052 Wind Tunnel - 16' Supersonic
5053 Wind Tunnel - VKF - 40' Supersonic (A)
5054 Wind Tunnel - V<F - 50" Mach 8 (B)
5055 Wind Tunnel - VKF - 50" Moch 10 (C)
5056 Wind Tunnel VKF - 12" Supersonic (D)
505? Wind Tunnel - VKF - 10,0' ' Hyperveloc;ty (F)
5058 Wind Tunnel - VKF- 1000' Hypervelocity [G) kHnqe
5059 Wind Tunnel - VKF - 50' Hpervelocity (!-I'

5060 4ind Tunel -I ^F - Hyperballistic l upact Ran ..e
5061 Wind Tunnel - VSTOL

5090 Air Force Missile L)velopncnt Center
5091 Test TLack Facility
5092 Drone Launc:hTest Facility
5093 Daisy Decelerator Pocilitv
5100 Air Force Eastern T-st RPance

5110 A-r Force Fli git Test Center
5111 Parachute Test c.iLtv

5120 National Bureau ot Standards

5130 v e"rnive t V ct Mof i' - ota

S131 SS'T

5132 HLT

514)0 A~r Povinq Crcun i Ccrnter

5141 Missile Range Fa Itt

5150 Brnunschwe-q, Jer'y Fr"-Fi, h o ".t .-
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RDE Y 69
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CODE NR FACILITY DESCRIPTION (Car,' t'a)

iV NON-AFKDL FA.ILIT'ES (Cont'd)

5160 AF - Navy Data Center (Goy Computer Facility ut NYU)

5170 Nwv& Pr 3ctior Lakehurst , New Jersey

518J AF Special Weapot.s Ce. er, Kirtland AFB, New Mexico

5190 Princeton Free Flight Foci, ity

5200 AMi.'PMR Test Raige

5210 North kwerican Aviaticn, Los Angeies

5220 Cornell Aeronautical Luboratories

5230 Notional Aeronautical 1 Space Ageicy
5231 7 x 10 Subs .c Tunnel
5232 40 X 80' Sub. -c Tunnel
5233 12' Tri-i onic ressure Tunnel
5234 14' Transonic 'unnel
5235 Lanqlev 8' Transo ic Tunnel

5231 Lahqle 7 X 10' Hi Speed Tunnel
S'3: Laq!e} 7 X 10' Lo Speed Tunnel

38 A-S O' Tun;el
5 3q rTrW.

• xio Lailey Urtuiy Tunr I

"" .
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FORMAT II

Froject/Task/Subtosk Nr.

SUPPORT OF AIR FORCE FLI(T DYNAMICS LABORATORY
FY-69 Technical Objective (T.O.'s)

For each task/subtask, insert the contribution (.1 to 1.0), this effort
makes toward the accomplishment of the respective Technical Objectives. The

scale that defines the contribution values is attached.

If your task/subtask supports a T.O. at a contribution of .8 or greater,
the Technical Objective engineer's coordination should be entered immedictely

after the contribution value. The purp)ose of th's coordination is to in-
crease Laboratory engineer-to-engiieer communication. Ban, cally, this

reflects professional courtesy.

CONffRI-
CODED BTT ION OF
IDE TASK TO T.O.
T.O. NR. (.1 to 1.0) T.O. NR. TITLE

FWT STRUCTURES DIVISION
01 93601 Structurc> Testing Criteric
02 93602 Thermal Application and Coitrol
03 93602 Turbulence Data Measuring Techniques and

,Syst ems
04 93604 Instrumentation for Measuring Structural

Response
05 93605 Structural Design 'oi- Fiber Reinforced Air-

craft Structures
06 93606 Rduction of Aircroft Structural Valnerability
07 93607 Structural Fastening Techniques
08 93608 Dispersion Strengthened Metal Structuies
09 93609 Hyperthermantic Structural Configurations

Research
10 93610 Structural Design Concepts for Variable-

Geometry Lifting -%rfaces for Reentry
Vehicles

11 93611 Structural Design Criteria for V STOL Aitcraft
12 93612 Empirical Loads Evaluation, Interpretation,

and Analysis
13 93613 Structural Design Criteric. tor Aerospace

Vehicles

14 93614 Structural Analysis Methods
15 - 93615 Structural Fatique Aiolys. M.'thod:
16 93616 Maneuver Loads Dynamic Wind Tunnr Sisulat ion
17 93617 Turbulence ,eneraticn Sx-tem_

16 93618 Struc-turs for Hypersonic Vehiclf .

19 93619 Composite Contriction for Flicnt V.,1
Structures

20 93620 Beryllium Structural TechnoiOoiy,

A-1
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RDE FY 69
Ag. 67

Pro ject/Tnsk/Subtask Nr.

CONTRI-

CODED BUTION OF
RDE TASK TO T.O.
T.O. NR. (.1 to 1.0) T.O. NR. TITLE

FDM FLIGHT MECHMIICS DIVISION
21 91801 Low Speed Characteristics of Hypervelocity

Vehicles
22 91802 Supersonic Boundary Layer Control
23 91803 Inlet Boundary Laver Analysis
24 91804 Airf rome- Inlet-Engine Compatibility
25 91805 Hypersonic Inlets - Supersonic Combustion
26 91806 Hypersonic Inlets - Duo] Mode Combustion
27 91807 Hypersonic Boundary Layer Phenomena
28 91808 Flight Mecharcs of Re-entry Wake
29 91809 Aerodynamics of Mliuticomponent Vehicles
30 91810 Aerodynamics of Hypersonic Configurations
31 91811 Aerodynamics of Low Density Flow
32 91812 Effects of Aerodynamic Heating on Hypervelecity

Vehicles_
33 9 i83 Vehicle ?I -iochemical Environments
34 91814 Vehicle Synthesis Program
35 91815 Performance SimI'otions Application to Vehicle

Operations
36 91816 Maneuverability Optimization
37 91817 Aerothermodynamic Testing Techniq'es
38 91818 Hyj ervelocitv GGsp iomic Simulation
39 91819 Hypervolocity Fl Measuring Techniques
40 91820 Hypervelocity Facility Magnetohydrodynamic

Accele rotors
41 91821 Improvement of Experimental Prediction

Techniques for VSOL Cori urut ...
42 91822 Aer )dynamic Prriic-, 7t>chniques forF fOV/

Ai rcralt
43 9182 3 V-.S TOL Propu] ,ve Aeiodynomics
•14 Q1824 Hyersonic -xhau,;t Norzles for Supersoni,

Combu:, on Ramlet Applications
-15 91825 Airframe - Exhou!t Nozzle Integrntion

6 91826 " Veh icles-
4' 9 18217 Ae ';'c Vehicle I<qa o
48 91828 !'a. J xs for Therr -I Te:,t ing of Re-ei.t ry

Heat Protection Ma,-'rinls
4 91829 Hypersonic Variobl (Gometry Cont iro, ons

91530 Effect of Ablation on Drag
)51 91831 Effe-t of Nose Blun- io on React injB ,indary
91832 Turbulent React i 2 _Flow__

-3 918fl Fluid D'ynxic Drag in Low Density Fws

• L 9

I'
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RDE FY 64
Aug. 07

Pro ject/Task/Subtask Nr.

CONT RI-
COE K'T ION OF

RDE TASK TO T.O.
T.O. NR. (.1 to 1.0) T.O. NR. TITLE

FDC FLIGHT CONTROL DIVISION
91701 Control System Analysis, Synthesis, and

Opt imizat ion Techniques
91702 Gravity Gradient Techniques at Synchronous

Altitude
56 91703 Flexible Vehicle Dynamic Response Control
s- 91704 Aerodynamics of Stability and Control
5r 91705 V/STOL Stability avd Control _

59 91706 Handling Qualities Criteria for Aerospace
Vehicles

60 91707 Self-Adaptive and Invariant Flight Control
Technology

61 91768 Energy Management Concepts
62 91709 Self-Learning Flight Control Systems
63 91710 Space Vehicle Attitude Control and

Stabilization Techniques

64 91711 Integrated Flight Control Systems
65 91712 Flight Control Reliability

66 91713 Aerospace Vehicle Flight Control ActuQ' ion
Techniques

67 91714 Fluidic/Flueric Control Techniques
91715 Control Duto System Technology

69 91716 Air-Mass Referenced Data Measurement
Techniques

70 91717 Vehicle Attitude and Rate Sensing Techniques
71 91718 Exo-Atmosphere Sensing Technique-
72 91719 Transducers for Vehicle Controls in Severe

Environmental Conditions
-"T 91720 Propellant and Propulsion Energy ?~nagement

Technology

74 91721 Vector Thrust and Thrust Related Paromete,
Measurement TechnoloaTy

75 91722 Propellont Dato Measurement Technology

'76 91723 Propulsion Performance Assessment and
Predict ion

791724 Radiation Resistant Design Techniques
78 91725 Exploitation of Modern Physics Phenomena for

Control Data Measurement
79 91727 Wind Turunel Simulat ion of Oust qind Maoneuver

Rewpo.nse and Cont rol
S917? 8 Display Mechaunization Techniques

AT 91721 Improvement of Display Interpretat ion and
Readability

82 91730 Takeoff, Letdoiam, Approach, t L. dxnq Technques

4-3
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FIDE FY 69
Iag. 61

Pro ject/Task/Subtask Nr.

CONTRI-
CODED BUTION OF
I JE TASK TO T.O.
TO. NR. L1 oI T.O. NR. TITLE

FOC (Cont 'd) iLIGHT CONTROL DIVISION
83 91731 VSTOL Aircraft Control Technology_
84 91732 Electrical Primary Flight Control System

Techniques

85 91733 Remote Visiol Displays
86 .91,734 Illumination Techniques
87 :01735 Primury Flight Contrr-ller Design for Transport

Aircraft
88 91736 Energy Maneuverability Display Techniqies
89 91737 Gas Injection Techniques for Control of

He-entry Vehicles and Interceptors

FDD VEHICLE DYNAMICS DIVISION

90 93801 U nsteady Ae odynamics
91 93802 Thermoelastic Characteristics of Flexible

St ructures
92 93803 Dyna.mic Aerothermoelastic Problems and

Criteria

93 93804 _Dynamic Load Technoloqy for Aircraft
94 93805 Dynamic Load Technology for Aerosp<ice

Vehicles

95 93806 Flight Vehicle Vibration Prediction and
I__Control
96 9 3 8t-7 Dy .amic Measurement ani Analysis Technoloy
97 93808 Fli ht Vehicle Noise Prediction and Control
98 93809 Simulation of High Intensity Noise and

I Associated Environments
99 93810 High intensi.tv Acoustic Testing Techniques
100 93811 Sonic Patique of Flight Vehicle Structure
101 93812 Sonic Fat igue InstruIwntation Development

4-4

101
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t RDE FY 69
Aug. 67

Pro ject/Task/Subtask Nr.

COMtfRI-
CODED BUTION OF
RTASK TO T.0.
T.O. NR. i to 1.0) T.O. NR. TITLE

FDF AEROSPACE VEHICLE EQUIPMENT DIVISION

102 90401 First-Stage Type Aerodynamic Decelerators
10 90402 Aerodynamic Decelerator Landing Point Control
104 90403 Heavy Equipment and Personnel Airdrop

Concepts
105 90405 Emergencyv Crew Escape
106 90406 Personnel Seatinq an. Restraint Systems
107 90407 Aerospace Vehicle Crew Stations
108 90408 Environmental Simulation, Protectiol. and

Test
109 90409 Vehicle Atmosphere Control
110 90410 Aircraft Thermal Control
i11 90411 Space Vehicle Thermal Control
112 90412 Cryoenic Cooling
113 90413 Beorings, Bushings, and Special Components

tformerly Bearings for Ad,.nc ed Systems)
90414 Alighting Gear System Concepts and Simulation

Technisxes

115 90417 Aircrew Rs e Copbility
116 90418 Personnel Passive Defense Protection

'-5

1U2
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IVE FY 69
Aug. 67

Scale for Task/Subtask Cant ri-
bu:ion to Technical Objective

Potential Breakthrough --------------- 1.0

.9

Major Advancement---------------------.8

Average Evolutionary Advancement ---- .6
(Steady Progress)

Refinement or Improvement-------------.4

.3

Minor Contribution --------------------. 2

.1

NOTE: When a Task or Subtask supports a
Technical Objective at a contribution of
.8 or greater, the Tech Obj engineer'.
coordination will be obtained.

4-6
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RDE FY 69
Aug. 67

FOIAT III

SYSTEMS PAYOFF LIST**

Task/Subtask Nr. Title

Engr's Nome Symbol Tel. Ext.

Reports Published Title* (C) or (IH) eport Nr,
Since June 1966

*Indicate after

title (C) for
Cant roct & (IIH)
for In-House

BRIEF STATEMENT OF CURRENT STffE-OF-TIE-AR" FOR THIS TASK (4 Lines Max.)

SYSTEM NR. COWTRIBRTION PAYOFF - BRIEFLY STArE (2 TO 3 LINES' IN
SUPPORTED OF TASK TO WANTIT~rIVE TEMS, THE SPECIFIC IMPROVEETff THIS

SYSTEM TASK PROVIDES EACH SYSTEM BEYOND THE CUHEMT
_ (.1 to 1.0) STArE-OF-THE-ARr

If the contribution of task to wyetem exceeds .7, show SPO coordino'ion.
(Telephone Corrdinotion is acceptable)

System SPO Coo -diat ion

5-1
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RDE F'Y ~9
Aug.

Instructions for Systems Payoff List Format IlI

In gene-al, the entries to this form orc self explanatory.

a. Note that Technical Reports published should reflect whetherit is a Contract or In-House report.

b. Use the attached list o RDE 69 systems to obtain id: if ico-
tion code number, i.e., 1, 2, 3, 4, 5 . . . Enter the RDE 1Y 69
identification code numbers for the systems supported by this task/
subtask. Insert the contribution value based on the attached contriba-
t ion to system scale. (.1 thru 1.0)

1. Several sy;tem numbers may be inser'ed in on- block if the
contribution value is the same for each system. (See exaxnple)

d. Note that contribution ialues greater than .7 require the
SPO's coordination. Telephon, coordination will suffice.

e. Ty-pe the requested information or! Format III. Do not merely
reference prior year form entries.

2
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DE FY 69
Au3. 67

Scale for Tauk/Subtask Contribution to System

Absolutely Essential ------------------------------------------- 1.0
Failure to have this technology available will prevent
initiation of the oyster acquisition phase

Major Contribution --------------------------------------------- .9
This technology makes such a major contribution to this system
that if it is not funded by the laboratory the syste.ii office
will pr.-bably fund it to ensure its availability

Sign-ficant Contribution --------------------------------------- .8
Failure to acquire this technology will result in -2
significant decrease in one or more of thi performance
parameters of the system

Substantial Contribution -------------------------.---------- .7

.6

Refinement of System Capability ------------------------------- .5

.4

I1inirect Contribution ------------------ -----------------------. 3

.2

Remote Association --------------------------------------------- .1

I

5-3
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kDE F'Y
Oct ti

The RDE 69 advanced syst'em descriptions

are classified and will be provided

separately. Eac'i Division office and

each project enqi~ieer will be lurnisheA4

a copy.
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R5) FY 69
Aug. 67

FONRMAT IV

Pro jeci./Task/Subtask Nr.

I. Definitions

Limited War - Armed conflict short of general war, exclusive of
incidents, involving the overt engagement of the military forces of
two or more nations.

Special Air Warfare - Air Force effort in the following:

a. Counterinsurgency - The entir.e scope of military, paramilitary,
politLcal economic, psychological and civic actions taken 13y or in
conjunction with the government of a nation to defeat insurgency.

b. Unconventional Warfare - Includes the three interrelated fields of
guerilla warfare, e'.asion and escape, and subversion against hostile
states. Unconventional warfare operations are conducted within enemy
or enemy-controlled territory by predominantly indigenous personnel,
usually supported and directed in varying degrees by an external source.

II. Evaluation Scale

Specifically Applicable and Primarily Intended for LW/SW . . . . . 1.0

.9

.8

Substantially contributes to the systems normally ........ .7
assocL3ted with LW/SW/COIN e.g., V/srOL and HrT
Missile, etc.

.6

.5

.4

Indirectly Applicable and not Primarily Intended for LW/S%1 . . . . . 3

.2

Remotely Associated with LW/SW . . . ............. . . 1

Using the aboie scale aid definitions, evaluate the contribution this
task/subtask has toward (I) Limited War (LW) and (1I) Special Air
Warfare (S4). Also, if I or II apply, indicate with an XX which of the
3 other categories (III Interdiction (IN), IV Close Support (CS) and/or
V Logisti'cs (LG) are applicable.

Contribution

I. Limited War (LW)
II. Special Air Warfare

III. Interdiction (IN)
IV. Clone Support (CS)

V. Logistics (LG)

108
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RIDE FY' 69
Sept. 67

EXAMIPLE INPUT

This example is based on an actual inpat from
last year; some values shown w~ere changed to
cover all aspects for example purposes

109
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RDE FY 69
Aug. 67

FORMAT Ii

Project/Task/Subtosk Nr. 146/02-1

SUPPORT OF AIR F'YCE FLIGHT DYNAMICS LABORATORY
FY-60 Technical Objective (T.O.'s)

For each task/subtask, insert the contribution (.1 to 1.0), this effort
makes toward the accomplishment of the respective Technical Objectives. The
scale that defines the contribution values is attached.

If your task/subtask supports a T.O. at a contribution of .8 or greater,
the Technical Objective engineer's coordination should be entered immediately
after the contribution value. The purpose of this coordination is to in-
cre ase Laboratory engineer-to-engineer communication. Basically, this
reflects professional courtesy.

CONTRI-
CODED BUTION OFI DE TASK TO T.O.

T.O. NR. (.1 to 1.0) T.O. NR. TITLE

i'rT ST=JC]URES DIVISION

01 .0 93601 Str-icturci Testing Critetic
02 93602 Thermal Aimli ation and Control
03 93603 Turbulence Dota Measuring Techniques and

m_ _ _ _Syst ems
04 93604 Inst rumentat ioii for Measuring St ructural

Res22rose
05 . 93605 'Structuroa Design 'or Fiber Reinforced Air-

l rcft St ructur's

06 . 93606 Red, .tion of ALircraft St-ucturol Valnerab.lity
C 93 17 Structu-al Fastening Techniques
08 908 Diper ion Strenat Wned Mctcl Structure'_;
09 9 9 Hviethelmantic St ructural Ccnlfimi, t iont

Researc
10 .6 93610 St, ctixal Design Concepts +-r Voriable-

Geonet rv Lm*tinq 9,Lr+ces tor Reentry

m1 *3t 11 St- ict- rc D -si -C 'c. for V"STOL A, icralt
12 93t.1Z Irical Lcsld' Evcluot ion, lite erp Int ion,

13 . 93,13 St ruct uin] De i n C: '#nia r'o "erospac.

lm i o 6 'J , 4 .'St ructura)l FAtrnv', M, V h t io,

16 -~'is ~scemverlcids Dyicii'iic W'. d iunnrl Slrollt c'sor

fu:bi..e:-ct- Gner(at ion Sy'r'em
l8 ,t 93618 St tict ;res for Hyaersonic Ve"'c1es

3 Co .site Constroc~ton for rlight Vehcl
St ''ctures

20 93620 Beryil,m Structural Technology

_3
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RDE FY 69
Aug. 67

Pro ject/Task/Subtask Nr. 146702-1

CONTRI-
CODED BUTION OF
RDE TASK TO T.O.
T.O. NR. (.1 to 1.0) T.O. N. TITLE

FDM FLIGHT MECHAJICS DIVISION
21 91801 Low Speed Characterist ics of Hypervelocity

Vehicles
22 91802 Supersonic Boundary Layer Control
23 91803 Inlet Boundary Loyer Analysis
24 91804 Airframe-Inlet-Engine Copaktibility
25 91805 Hypersonic Inlets - Supersonic Combustion
26 91806 Hypersonic Inlets - Dual Mode Coubu ion
27 91807 Hypersonic Boundary Loyer Pher.omeno
28 91808 Fliaht Mechanics of Re-entry Wake
29 91809 Aerodynomics of Multicomponent Vehicles
30 91810 Aerodynamics of Hypersonic Configurations
11 91811 Aerodynamics of Low Density Flow
32 91812 Effects of Aerodynamic Heating on Hypervelocity

Vehicles
33 91813 Vehicle P.zsiochemicoal Environments
34 91814 Vehicle Synthesis Program
35 91815 Performance Simulations Application to Vehicle
I Operations
36 91816 Maneuverability Optimization
37 91817 Aerothermodynamic Testing Techniques
38 91818 Hypervelocity Gasdynamic Simulation
39 91819 Hypervelocity Flow Measuring Techniques
40 91820 Hypervelocity Facility Mognetohydrodynamic

Accelerators
41 91821 Improvement of Experimental Prediction

Techniques for V/SrOL Confiqurations
42 91822 Aerodynamic Prediction Techniques for V/FrOL

Aircraft
43 91823 V/STOL Propulsive Aerodynamics
44 91824 Hypersonic Exhaust Nozzles for Supersonic

Combustion Ramjet Applications
45 .5 91825 Airframe - E~houst Nozzle Integration
46 -5 91826 Hyperso-.ic Vehicles
47 91827 Aerospace Vehicle Integration
48 91828 Facilities for Thermal Testing of Re-entry

Heat Protection Materials
49 91829 Hypersonic Variable Geometry Configurations
50 91830 Effect of Ablation on Drag
51 91831 Effect of Nose Blunting on Reacting Boundary
52 91832 Turbulent Reacting Flows
53 91833 Fluid Dynamic Drag in Low Density Flows

7-4
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EDE FY 69

Project/Task/Subtak Nr. 146702-1 Ag. 67

CONrR1-
CODED BUTION OF
RDE TASK TO T.O.
T.O. NR. (.1 to 1.0) T.O. NR, TITLE

TDC FLIGHT CONTROL DIVISION
54 91701 Control System Analysis, Synthesis, and

Opt imizat ion Techniques
55 91702 Gravity Gradient Techniques at Synchronous

Altitude
56 91703 Flexible Vehicle Dnamwic Responeg Control
57 91704 Aerodynamics of Stability and Control
58 91705 VrSTOL Stability and Control
59 91706 Handling Qualities Criteria for Aerospace

Vehicles
60 91707 Self-Adaptive and Invariant Flight Control

Technology
61 91708 Energy Manaqeent Concepts
62 91709 Self-Learning Flight Control Systems
63 91710 Space Vehicle Attitude Control and

Stabilization Techniques
64 91711 Integrated Flight Control Systems
65 91712 Flight Control Reliability
66 91713 Aerospace Vehicle Flight r rol Actuation

TechniaueJs
67 91714 Fluidic Flueric Conty, ... " ..Aquee
68 91715 Control Data System ',ech.,oloqy
69 91716 Air-Mass Referenced Data Measurement

Techniques
70 91717 Vehicle Attitude and Rate Sensing Techniques
71 91718 Exo-Atmosphere Sensing Techniques
72 91719 Transducers for Vehicle Controls in Severe

Environmental Conditions
73 91720 Propellant and Propulsion Energy Management

Technology
74 91721 Vector Thrust and Thrust Related Parameter

Measurement Technology
75 91722 Propellant Data Measurement Technology
76 91723 Propulsion Performance Assessmet and

Prediction
77 91724 Radiation Resistant Design Techmiques
78 91725 Exploitation of Modern Physics Phenomena for

Control Data Measurement
79 91727 Wind Turmel Simulation of Gust and Maneuver

Response and Control
80 91728 Display Mechanization Techniques
81 91729 Improvement of Display Interpretation and

Readability
82 .5 91730 Takeoff, Letdown, Approach, f. Landing Techniques

7-5
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WE FY 69
Ag. 67

Project/Trcask/Subtask 
Nr. 146702-1

CO#TRI-
CODED BUTION OF
RDE TASK TO T.O.
T.O. MR. (.1 to 1.0) T.O. NR, TITLE

FDC (Cont'd) FLIGHT CONTROL DIVISION
83 91731 V/STOL Aircraft Control Technology
84 91732 Electrical Primary Flight Control System

Techniques
85 91733 Remote Visual Displays
86 91734 Illumination Techniques
87 91735 Primary Flight Controller Design for Transport

Aircraft
88 91736 Enerqy Maneuverability Display Techniques
89 91737 Gas Injection Techniques for Control of

Re-entry Vehicles and Interceptors

FDD VEHICLE DYNAMICS DIVISION
90 93801 Unsleody Aerodynamics
91 .4 93802 Thermoelastic Characteristics of Flexible

St ru ctu res
92 93803 Dymamic Aerothermoelastic Problems and

Criteria
93 93804 Dynamic Load Technology for Aircraft
94 93805 Dynamic Load Technology for Aerospace

Vehicles
95 93806 Flight Vehicle Vibration Prediction and

Cont rol
96 93807 Dynamic Measurement ani naolysis Technology
97 93808 Flight Vehicle Noise Prediction and Control
98 93809 Simulation of High Intensity Noise and

Associated Environments
99 938W Higth Intensity Acostic Testinq Techniques
100 93811 Sonic Fatigue of Flight Vehicle Structure
101 93812 Sonic Fatigue Instrumentation Development

7-6
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RDE Fi' 69
Aug, c7

Project, tTask/Subtask Nr. IL6702-1

CONT RI -
CODED BIUrION OF

TOE TASK TO T.O.
T.O. NR. LI1 to 1.0) T.O. NR. TITLE

TDF AEROSPACE VEHICLE EQUIPME,"T DIV~ialN

102 ________ 9O4tl First-Stage_ Type Aerodynamic D- -lerators
103 9040 Aerodynamnic Decelerator Londir1_ ' int Cont L7l
104 9040 3 He,.vy Equipmen- and Personnel Airu_'op

-- on cept s____
105 90405 1 iergency 7tew Escape
106 9'40( Tersonnei' Sectinq arid Restraint Sysi'emns
lC 7 904C 7 Aerospace Vehicle C rew Stations ___

10-8 .3 0468 Environmental Simu -lation, Frat. -tion, and

-i09 90.. T -Vehizlc Atmos],-..re Contro~l
____ -9,' '10- Aircraft Thermal -. ,T.trol

Ill 9 ' 41 -- Space Vehicle The:-.%xl Control___
112 WD4A_ Cryogenic Cooling ___ ____ __

113 9413 Bearin~s Bugshixngs, ad Spec;ial C nen
(formerly Bear.nqs 'or Advanc.ed Sy-t ins

114 90414 Aligjhting Geir Systemu Loncepts und -,_ lie 10on

15 90417 Aircrew Resc-ueCnciu___
1-16- 90418 Personnel Passive Defense Prot~ctlio -
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FORMAT 
III

SYSTEMS PAYOFF LIST**

Task/Subtask Nr. 146702-1 Title Thermaelastic Structural Analy3is

-:gr's Name -Gene E. Maddux Symbol FDT R Tel. Ext. 55689

Su&Ports Published Title* (C) or (IH) Reoort Nr.
Since June 1966 "Approximate Structural Analysis
'Indicate cfter Technig-es" (C) . AFFDL-TR-66-59
title (C) for "Expermental Test Program to Verify
Contract & (IH) Thermal ]Lnalvsis" (C) _ AFTL-TR-66-67
for in-House

"Math. Analysis of Heat Conduction" (I) AFfL-TR-66-16

BRIEF STATEMENT OF CURR NT STATF-OF-THE-ART FOR THIS TASK (4 Lines Max.)

Thermal stresse. are determined for small portions o.f a vehicle by both handbook

!01utionsrd large scalp digital computer Rroemsr Phootlnate- tpIrhnilvn nyA

being -mployed to visualize stress patterns.

SYSTEM NR. CONTRIBUTION PAYOFF - BRIEFLY STATE (2 TO 3 LINES'. IN
SUPPORT-ED 1 OF TAS.( TO QUANTITATIVE TERMS, THE SPECIFIC IMPROVEMENT THIS

SYSTEM TASK PROVIDES EACH SYSTEM BEYOND THE CURRENT
(.i to 1.0) STATE-OF-THE-ART

3,4,7,8, 1 Improved thermal stress analysis techniques will
9,10,11' .6 provide more accurate designs and improved life

, predictions, thus leading to the ability to carry-1 , greater payload3 with smaller margins of safety.

6 .5 (Same as above)

16 .8 (Same as above)

*If the con-,rtbution of task to system exceeds .7, show SPO coordinu'-io-.
(Tele-phone Corrdino :on is accepta~le)

System SMV-2 S20 Coordination Maj_ ockheart 6/1'66
7-8
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FORMAT IV

Pro jec /Task/Subtosk Nr. 146702-1

I. Definitions

Limited War - Armed conflict short of general war, exclusive of
incidents, invclving the overt engagement of the military forces of
two or more nations.

Special Air Warfare - Air Force effort in the following:

a. Counterinsurgency - The entire scope of military, paramilitary,
political economic, psychological and civic actions tak.-. ly or in
conjunction w..th the government of a nation to defeat insurgency.

b. Unconventional Warfare - Includes the three interrelated fields
guerilla warfare, evasion and escape, and subversion against hostile
states. Unconventional warfare operations are conducted within enem'
or enemy-controlled territory by predominantly indigenous personnel,
usually supported and directed in varying degrees by an external sou-

II. Evaluation Scale

.peifically Applicable and Primarily Invended for LW/SW ...

Sub3tantially contrih-zes to the systems normally. ........
associated with LW/SW/COIN e.g., V/SOL and HIT
Missile, etc.

Indirectly Applicable and not Primarily Intended for LW/SY ....

Remotely Associated with LW/SW ........ .................

Using the above scale and definitions, evaluate the contribution thi
task/sub-ask has toward (I) Limitei War (LW) ccid (II) Special Air
Warfare (SW). Also, if I or II apply, indicate with an KX which of i
3 other categories (III Interdiction (IN), IV Close Support (CS) and,,
V Logistics (LG) are aplicable.

Contribution

I. Limited War (LW) .9
II. Spacial Air Warfare .9
III. Interdiction (IN) xx
IV. Clone Support (CS)
V. Logistics (LG) xx

7-9
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SAMPLE INPUT DATA FOR SPECIFIC TASK
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! 1

Project /rosk/Subt os rk 4r, .

SUPPORT OF AIR MORCE FIAGHT DYNAMICS LABORATORY
FY-69 Technical Objective (TO. 's)

For each task/subtask, insert the contribution (.1 to 1.0), this effort
MGec5 toward the eccomplishtent of the respective Technicl Objectives. The
;ale that defines the contribution values is attached.

If your task/subtask supports a T.O. at a contribution of .8 or greater,
the Technical Objective engineer's coordination should be entered immediately
after the contribution valuc. The purpose of this coordination in to i°a-
crease Lanboratory enginecr-to.-engineer communicationr. Basicclly, this
reflects professional courtesy.

CONTRI-
CODED BUTION OF
RDE TASK TO T.O.
T.-% NR, J.1 to 1,0) T.O. NR. TITLE

TDT STRUCTURES DIVISION
i .9 " M' Str.,t . Testing Criteria

02 . 4. _ , 93602 Thnrm! A-!i-tion and Control
03 93603 Turbulence Data Measuring Techniques and

Systems

04 93604 Instrumentation for Measuring Structural'05 1fl ,L.,v.,.,,.r,., Re-,2.. se
05 93605 Structuiol Design .or Fiber Re,,. Ai.-

.8 E 7'o rcft Stricture __

06 93606 Reduction of Aircraft Structural ValnercbLLty
07 ,, , 93607 Structural Fastening Techniques
08 93608 D;.2ersion Strenqthened Metal Structures
09 93609 Hyperthermawtic Structural Configurations

.9 f le 1 A/ , ",'  R% eea rch

10 93610 Struct,,ro Design Concepts for Vnrifble-
Geometry Lifting Sirfaces for Reentry

.9 . Vehicles
Il 93611 Structural Dfig.n Criteria for V/S'rOL Aircraft
12 93612 Empirical Loads Evau, tion, Interpretation,

and Anolys i__
i3 93613 Structural Design Criteria for Aerospnce

Vehicles
14 .9 Zq € . 93614 Structural Anulytis Methods
15 ..TIir _ 93615 Stiuctural Maiu__ Aay _ethods
193616 Maneuver Loads Dynamic Wind Tunniel Simulation
1/ 93617 Turbulence Generation System
18 .9 i,' J4 £ 93618 Structures for Hypersonic Vehicles
19 . 93619 Composite Construction for Flight Vehicle

.9 Structures
20 .9 F, Lijirr 93620 Beryllium Structural Technology

4-1
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ug. 67
PrO~ect Trook/Subt ask Nr. 1340

C~0NrRI-

C," DD BHrTIoN or
R D__ TASK TO T.O.
T.O. NR (.1 to l.0L T.O. NR. TrrL

FDM FLIGHT MEUiAj;ICS DIVISION
21 91801 Lc" Speed Characteristics of Hypervelocity

Vehicles

22 91802 Siorf.onic BoundaryLnynr Co.t )
23 91303 Inlet Boundry er__ . _____-

24 91804 Airframe-Inlet-Engine Compt ibility
25 91805 Hypersonic Inlets - Super:.onic Combustion
26 91806 Hypersonic Inlets - Dual Mode Combustion
27 91807 Hypersonic Boundary Layer Phenomena

?8 91808 Flight Mechanics of Re-entry Wake
29 91809 Aerodynamics of Milticom nent Vehicles
30 91810 Aerodynamics of Hypersonic Configurations
31 91811 Aerodynamics of Low Density Flow

32 9±812 Effects of Aerodynamic Heating on Hypervelocity
.4 Vehicles

33 0.,.3 Vehicle Pf.y7iochemicol Environments
34 91814 Vehicle Synthesis Program
3S 91815 Performance Simulations Application to Vehicle

Operations

36 91816 Maneuverability o timization
37 91817 Aerothe-modnamic Testing Techniues.

38 91818 Hynervelocity Gosdynamic Simulation
39 .2 91819 _Hyper -! ocity- Flow Mesurinaqg Te-hnies
40 91820 Hypervelocity Facility Mognetohydrody;amic

Accelerators
41 "-. in .o Exper.mento1 Prediction

Techniques for V/SrOL Confiqurotions
42 91822 Aerodynamic Prediction Techniques tor V/SrOL

Aircraft

.3 91823 V/57'0L Propulsive Aerodynamic,
44 91824 Hypewsonic Exhaust NozzLes for Supersonic

Combust ion Roie A_ ic(it jotas

45 41825 Airframe - L':howvt Nozzle Integrotion
46 ,1826 Hyperso. ic Vehicles
47 91827 Ae-ospce Vehicle Int a tion

48 91828 Facilities for Thermal Testinq of Re-cri:ry
Hent Protrct ion Mo e r iol,

, 91 29 IIyir.;onic Viriki' • GC omit r (,., .. xi-,.

I 91r fccr of AbIntion ,ii r, .
-I 91831 Effect of No:;e -Bluntn~j on riec, in, ,
52 91832 Turbuleat Reacting Flows
53 "913 Fluid Dhngmic Drag in Low Density Flows

4-2
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Pro Ie ct Totc/Subt ask Nr. 134702

CON'rR!.
CODED BJUOT N up
RD _ TASK TO T.O.
T.O. NR. L.1 to 1.O_ T.O. NR, T fTLE

FDC IT.IGHT COT W1, DIVISION
54 91701 Control Sys;tem Anolysi.s, Synthesis, and

Otimization Techniques _

55 91702 Gravity G, ie,;t Tzchniq-es at Synchronous
S~~~~~Ait:de______________

56 917 03 Flcxiblc Vehicle Di nmic R(,esonce Control
57 91704 Aerrodymic.s of Stobilit and Control
58 91705 V/STOL S-obir_;)d Control

59 91706 Handling Quclitieb Criteria for Aerospace
Veh cics

60 91707 Self-Adaptive ard Invariant Fliqht Control
Te chnology ___

61 91708 Envrjy Mjannqgement Conceinp_ _ _

62 91/09 S, !f-L orr irLi liqht C nt rol 1Sv:I "iM
63 91710 S, -(. V.hicle Attitude Control and

Stabilization Techniques
64 91711 Intcrrjstd Flit Control Sy ;tem_;
o5 91712 Flight Control Reliability
66 91713 Aerospace Vehicle Flight Control Actuation

Techn i , es _7_
67 91714 Fluidic/Flueric Control Tc jhnxqucs
68 91715 Control Delta System Technoloqy
69 91716 Air-Mos. Referenced Datu Measurement

Tf.chr, ieeb.
70 91717 Vehicle At titude ,knat _e Sen- ici Tec.iques

91718 Exo-Atmoi;pher Sensiu,/i Tc iLL=__
72 1719 Transducers for Veh-, Controls in Severe

Env irOnn.itiu l *5

7 91720 Propelloant and Propulsion Energy Management

Technoloq__
74 91721 Vector Thruist and Thrust Related Parameter

Meo 'irement Technoloqy _

75 9122 Propc1'lunt Data Me ,urement Technolo,;y
76 91723 Propulsinn Performance As;essment and

Prdict ion
1/ 91724 Radiation R.'e:itant Dsiqn TChoilue;
78 91725 Exploitation Of Modern Phy 7iic Ph.nomena fox

Control Data Mecaurement
79 91727 Wind Tunnzl Simulation of Gust r nd Maneuver

,'pn'.e anA Cant rol
80 91728 Diiploay Mechanization Techniq w7;
81 9L729 Improvement of Display Interpretation and

Readability

82 91730 Takeoff, Letdown, Approach, f, Landing Techniques

4-3



ProjectTaskSubtai. Nr. 1347012

CONT P T-

CODED BUTTION or
RDT TASK TC 'r 0,

1.0. N1R. ',.o 1.0) T.0.-nTITLE

FDC (Cot 'd) FLIL,,T CONTROL DIVISION
83 91731 V/STOL Aircraft Control Technologry
84 91732 Electrical Primary Flight Control System

Trc n i .e.;
85 91/33 Ur'moto Vi-,ual Di',play-;
85 91734 Il]u-i.-intion Tcchnicpief
87 91735 Primary Plight Controller Design for Transport

Aircraft
88 91736 Energy Maneuverobility Display Technie

91737 Gas Injection lechniqucs for Control of
Re-entry Vehicles "9, Interceptors

FDD VEHICXE DYNAIMICS DIVISION
90 93801 Un;teady Aerodynami cs _

91 93802 Thermoelaotic Characteristlc3 of Flexible
,trictures

"2 93803 Dynami Aerotht ,mo lastic Problems and
Criteria

73- 93804_ Dynamic Load TechnoloIy for Aircraft
94 93805 Dynamic Load Technology for Aerospace

Vehicles
95 93806 Flight Vehicle Vibration P-ocdlction ar,,

Cont :ol
96 S3807 Dynaiic Measure!aent c-_i oly- 7i; _-
97 93808 Flight Vehicle Noise [LedLton and ConLLi.

>3809 S±oten"* 4t Noi jec nn
A.,oci atd Environment's

99 93810 High Intensity Acustic Testinq Technirucs
100 93811 Sonic Fatique of Flight Vehicle S,, ...... __

101 .8 W.K. Shilling 93812 Sonic Fatigue Instrunkentotion Development

4-4



Pro ject/T ask/Sub. ask Mr. 1

CO'iD BuTION OF
RD' TALK To T.0.
T.0. NF. (,I to 1.0) T.0. NR. TITLE

rDr-. ARr7PACE VEhICI.E .QIPMENT D ,ITSION

102 90401 irt:-Sta __ A,-r- .ofic c:elerntor.
1 -  90402 A,. o amic c Dccelerator Landin., Point Control
104 90403 Heavy Equipment and Personnel Ai,drop

SConcepts

-,90405 EmerqencvCrew Esope_
_'o 90406 Peronn l S'at2:1 rcO I R) 'rar, 'ytems

101 92 01 A ronQce Vehicle C- w Station,
108 90408 Environmental Smkmlct ion, trotection, and

Te 't

109 ,b 9042)9 Vehicle Atmosphere Control
S90410 Aircr z-t The naol Coni rol
90411 Space Vehicle Thermcl Control

112 90412 Cryogenic Coolinq

113 90413 Bearings, Bushings, and Special Components

formerly Bearings for Advanced Systet_
114 90414 Alighting Gear System Concepts and Simulation

Tech,,iquie:
115 90417 Airrew sce pbjlity__
116 90418 Personnel Possive Defen3e Protection

4-5
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rCOIAT III

SYSTEMS PAYOFT LIST"

Tosk,/Subtat-k hr. 134702 Title tLasure 01 t of Scr r... .

Engr's Hms Dwight 0. Fearnow Symbol FDTE Tel. Ext. _ 5

Reports Published Titlt* (C) or (IH) Repnr Nt,
Since June i966 Design and Construction of a Liquid Level
* t .ndicote after Temperature Transducer (f/j) AF! L T_ 6 .L L
title (C) for Veaslbility ftodTfr the Fleveloment -f 4

'ontrc-'t t. (IH) Fatigue Damage Indicator L ) AFFI-IR- t
for I-House Dev'eTloPnent or a strain Measuring Standard for

TesperatuJres tip to 25000F (C INB _ ReoL_9J 5

BRIEF STATEMENT OF CURI?7LT STATE-OF-TH,.-ART FOR THIS TASK (4 Lines Muoc.)

Strain measurement to 1500°F !,aximum under ideal condition- for -hrP T"i

measurement to 28000F long time, 3400°F short time. Surface lab itand rds to 30 L.___

Fatigue damage indicator feasibility shown at room temperature. Deflection traj nmIslon

to 350001.

SYSTEM HR. COtrrRIBUTION PAYOFT - 11PTEPLY STATE (2 TO 3 ININI, I
SWJePORTED OF1 TASK TO QUANTITATIVE TERMS, T[T, SPECIFIC IMP'RO"", ENFf THIS

SYSTEM TASK PROViDES EP~f' SYSTEM BEYC2ID Thi C AENT
(1 to 1.0) STATE-OF-THE-AR"

5.6,7.5,9, Structural integrity tests tor these systems will Jraiw upon1,li3 .9d the technology of structural response meisur-cn.t ptovided
113. aby this task. Specially, elevated te~perature strain xeas-

utements and temperature distribution
required.
The etruc-tural integrity program tor this svstem r'-qmites

10. .8 reliable, accurate, long term structural respon:se Instrument-
ation being developed under this task. KIevated [t0M-,ra, .C

strain msasurment and elevated temperature fatigue sensors
are r-quired.

12 .9 Elevated temperature @train, heax flux, temperature, ald1 deflection measurement in ossential to the devel.)zment of this
system.

If the contrilution of to*. to system exceedp .7, .how SPO coordino>1o04.
(T olephme Co-rdirs-Ation is ac eCpbl*) System 10 No SPC e"it a ' "

system 10 and 12 SPO Coordz Itot So1t M. yyws "ai
I _7
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Pro)ect/Task/Sub. osk Nr. 134102

n, D tnions

[~itcd Wkor - Armed conflict short of g9nera. wur, exclittive of
incic(vnts, involving the oveit enjogemenz of the m*litary forces of
tw.) or more nations,

Spec, i, Air Warfnr-e - Air Force effort in the follawinq:

a, Couterinsurlencv - The cnt' ,e scope of C 01 kiy, -ni 1mL itor/,
politicol economic, pbychological and civc actions tak,.n 'y or .n
con unction w.th the government of a notion, to defcat in ,ur(ency.

b. Unconventional Warfare - Includes I ' - three inte.reated fieli of
gcuerilia worfore, evasion and escape, ard subversion agairt hosti e
states, Unconventional warfare operotions are conduct,!d within enemy
or enemy-controlled territory by predominantly indigenous persorinel,
usually supported and directed in varying degrees by an extirnol samrce.

IEvaluation Scale

Spccific~ily Applicable and Frimorily intonded for LW/SW ..... . 1.0

.9

Substantiolly contributes to the systemA normvaly. ........ 7
associated with LW/SW/COIN a.g., V/SrO. cd HIT
His-il., etc.

-o

.4

Indirectly Applicable and not Primarily Intended for LW/SW . . . . 3

Hemotely Asi, cioted wi*h LW/SW ......... ................... 1

Usinj the above scale and definition;, evaluate the co-ntribiiu lon this
ta~kisubtask has towurd (I) Limited "ar (LW) and El) Special Air
Warfare (SW). Also, if I or 11 opiply, indicate with an XX which of the
3 other categcxies (I!I Interdiction (IN), IV Close Support (CS) and/or
V Logistics (LG) are aipplicmble.

Cont rilxjit ioli

I. Limited Wor %LW) •

II. Special Air Warfare .3
III. Interdiction (Li) xx

TV. Clo. Support (CS) Xx

Logistics (LG) __ _x_



UNCLASSIFIED

DOCUMENT CONTROL DATA -R&D

77I NA' 1, (, A' -. e-'<u., C

Deputy r ir Engineering Unclassified_ _
Aeronautical Systems Division 2 t C'"

Wright-Patterson Air Force Base, O1 ...
3 rlEPORT TiTLE

RESEARCH AND DEVELOPMENT EFFECTIVENESS PROGRAM 1969 (RDE 69)
A Management Tool To Allocate the Budget of a Research Organization

4 DESCRIPT vE NOES (7vpe or reporr ard ncli,, e dares)

A UTHOR, 'Last rame tire: ,.lme i SF,)

Robert R. Jurick
James F. Bittle, _N

6 RE or-O T QA 7 7. 7O-LNO 01 -AGES Nt; OF RE15

July 19f8 141
9. -1 1c AO l - 90 2RcGIN *CR'5 Pr.POR

T 
" MBE

ASD-T11-68-23

Oh O'iNREPOR C,(S 'A-r o.'ihr- -ber Ch.r, C , e
O.h: reporC)

0 A A IL TA . :-N N C ES

This document has been approved for public release and sale: its distribution is
unlimited.

C SUPPLEMENTARY NOTEF 12 SPONSORING MILITARY ACTIVITY

Deputy For Engineering
I Aeronautical Systeme Division
I Wright-Patterson AFB, Ohio

13 AbSTRACT
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